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ABSTRACT 
 
How Prepared Are Pre-service Early Childhood Teachers to Integrate Mathematics Software in 
the Classroom? An Exploratory Study on the Implementation, Evaluation, and Search of 
Mathematics Software for the Early Grades.  
Rachael Labrecque 
Technology has long been viewed an important tool in education and instructional	  
software	  offers	  unique	  affordances	  that	  when	  designed	  well	  can	  help	  improve	  teaching	  and	  
learning.	  However,	  for	  software	  to	  effectively	  impact	  education,	  teachers	  must	  be	  prepared	  
to	  effectively	  incorporate	  it	  into	  the	  classroom.	  This	  is	  a	  task	  that	  involves	  many	  factors,	  
three	  of	  which	  explored	  in	  this	  study	  include	  the	  abilities	  to	  integrate,	  find,	  and	  evaluate	  
quality	  of	  educational	  software.	  	  
With	  the	  increasing	  support	  for	  the	  use	  of	  educational	  software	  with	  young	  children,	  
it	  is	  imperative to understand the unique challenges early childhood teachers face and how 
teacher education programs are preparing them to meet the demands of an evolving 21st century 
education system. Contrary to their colleagues who teach older students, extensive research on 
this population and topic is largely absent.	  
Given that little research has been done to evaluate how prepared pre-service teachers are 
to enter the early childhood classroom and integrate educational software, the main goals of this 
study were to offer preliminary insight on their experiences using and preparing to use 
educational software with young children; how they approach evaluating quality of educational 
software; and beliefs on how well their teacher education programs have prepared them.  
Results from this study have important implications for the design of teacher education 
programs and in-service professional development on the integration of educational software at 
the early childhood grade levels. This paper provides initial evidence that pre-service early 
childhood teachers may be under-prepared to enter the classroom ready to effectively integrate 
educational software and demonstrates a clear need for more research on how teacher education 
programs prepare their students to integrate, find, and evaluate quality of educational software in 
the classroom setting. Furthermore, results also offer school administrators insight on how 
prepared first year teachers are meet classroom expectations. For educational technology to 
significantly impact teaching and learning, targeted in-service professional development 
opportunities and enhanced teacher education may be necessary, even for the generations of 
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Chapter 1 
INTRODUCTION 
Support for educational technology 
Technology has long been viewed an important tool in education. Over the last four 
decades, a variety of initiatives has led to an increase in access to technology in schools and the 
past several years have seen an explosion of new technologies, including touch screens and 
motion detection devices. Today, nearly all schools are equipped with computers and the student 
to computer ratio is low (Judge, Puckett, & Bell, 2006). Access to computers and 
interconnectivity, however, remains more limited for low-SES students than their middle-income 
peers (Chapman, Masters, & Medulla, 2010; Wells and Lewis, 2006).  
The use of video games and educational software to supplement traditional teaching and 
learning practices is at the forefront of discussions on the use of educational technology. In fact, 
President Obama formally launched an educational initiative in 2011 that resulted in the 
formation of a new national center called Digital Promise. This center aims to take the lead on 
issues related to research and development of educational technology through partnerships with 
schools, districts, entrepreneurs, and other federal centers, like the National Science Foundation 
(NSF) for the funding of new technology-related R&D projects (http://www.digitalpromise.org).  
In addition to academic standards, standards aimed at technological proficiency of both 
students and teachers have become commonly adopted in the 21st “digital” century (ISTE, 2007; 
2008). Traditionally, the field of early childhood education negatively viewed the use of 
technology (mainly thought of as passive screen-viewing) during early development (The 
American Academy of Pediatrics, 2009, 2010, and 2011; Funk Brouwer, Curtiss, & McBroom, 
2009; White House Task Force on Childhood Obesity, 2010). Yet, potential effects of enhanced 
affordances of technology on learning have led the National Association for the Education of 
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Young Children (NAEYC) and the Fred Rogers Center to publish a recent joint position 
statement in support of interactive use of educational technology in early childhood (NAEYC & 
Fred Rogers Center, 2012).  
Digital divide 
Access and use of educational technologies in schools have long differed based on socio-
economic status of the students. For many years, children of affluent backgrounds have had more 
access to technology at school (Becker, 2000; Judge, Puckett, & Bell, 2006; Solomon, Allen, & 
Resta, 2003; Wells and Lewis, 2006) than their low-income counterparts. Similarly, teachers in 
high-income schools tend to use the technology differently than their counterparts in low-income 
schools. Teachers in high-SES communities tend to encourage more creative and constructive 
uses of software simulations and applications than teachers of students from low-income 
backgrounds, who typically utilize procedural, drill-based software (Becker, 2000). 
Despite the belief that the digital divide has narrowed, recent literature suggests that 
continued differences in access to technology remain. Teachers at more affluent schools continue 
to report greater access to technology and higher self-efficacy of using technology than do 
teachers at low-SES schools (Chapman, Masters, & Pedulla, 2010). The existence of the 
discrepancy is further supported by even more recent research demonstrating access to the 
technology to be the greatest barrier teachers face (69%) (Bill and Melinda Gates Foundation, 
2014), especially among teachers at schools in low-income communities (75%) (PBS, 2013). 
Another barrier commonly reported is a lack of resources necessary to implement technology 
into instruction, with nearly half (46%) of teachers reporting this challenge (Millstone, 2012), 
and yet again, teachers at schools in low-income communities report greater disparity with 56% 
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of low-SES teachers reporting a lack of resources compared to just 21% of teachers in higher 
income areas (Purcell, Heaps, Buchanon, & Friedrich, 2013).  
Technological advances and affordances  
The sophistication of technology has grown exponentially in recent years. Electronic 
tools such as projectors, TVs, and desktop computers now share a crowded market including 
laptops, touch screen devices such as interactive whiteboards (e.g., SMARTboards) and tables, 
iPad and other tablets, even video gaming consoles with motion detection (e.g., Xbox One). 
These new technologies have allowed for greater physical interaction through the use of touch 
and movement. A growing body of literature on embodied cognition demonstrates the 
effectiveness of incorporating gesture and physical interactions in education (Goldin-Medow, 
2009), including the interactive use of technology (Antle, 2007; Ginsburg, Jamalian, & Creighan, 
2013; Hollan, Hutchins, & Kirsh, 2000; Marshall, 2007; Segal, 2011; Shneiderman, 1998; and 
Tall, 2003).  Goldin-Medow (2009) found gestures can directly and indirectly alter a child’s 
cognitive state and communicative environment, thereby promoting the child’s understanding. 
Studies on interactive technology and use of gesture while solving mathematics tasks reveal 
positive effects on student learning outcomes (Segal, 2011; Jamalian, 2014). 
Unique affordances of educational software continue to be an important component in the 
use of technology. These affordances include such things as allowing for “situated abstraction” 
through the use of dynamic, graphical, and interactive tools (Hoyles & Noss, 2009), helping to 
make abstract concepts understandable through visual manipulations and interactions.  For 
example, educational software can provide children opportunities to explore complex 
mathematical ideas with relative ease. Software designed to teach geometric concepts, such as 
Geometer’s Sketchpad, allows students to easily and quickly manipulate the sides, angles, and 
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points of shapes to explore relationships and transformations while receiving immediate visual 
and auditory feedback (Hollebrands, 2003), a more powerful experience than answering textbook 
questions. Virtual tools designed to enhance conceptual understanding and support flexible 
thinking through interactions with and manipulations of mathematical representations can aid in 
the development of and use of effective problem solving strategies (Carpenter, 2012; Ginsburg, 
Labrecque, Carpenter, & Pagar, 2014).   
Adoption of technology  
A series of recent surveys with teachers across diverse economical and geographical 
areas of the U.S. find that teachers generally report similar experiences and views on the use of 
educational technology.  Access to computers has essentially become ubiquitous, with 85% to 
96% of teachers surveyed reporting access to a computer. Interactive whiteboards, reported by 
just over half of teachers, are the second most frequently accessible technology. More varied 
appears to be access to the iPad or other tablets at 25% to 42% of teachers reporting access to 
these (Millstone, 2012, PBS, 2013; Purcell, Heaps, Buchanon, & Friedrich, 2013). 
One in five teachers consider themselves to be tech savvy. These teachers are more likely 
to incorporate technology “a lot” (65%) in their instruction as compared to teachers who feel 
“comfortable” (35%) or “uncomfortable” (12%) (Common Sense Media, 2012). Generational 
differences appear to be a factor in comfort and use of technology, with older teachers more 
likely to report feeling uncomfortable with technology (Common Sense Media, 2012; Purcell, 
Heaps, Buchanon, & Friedrich, 2013) and less likely to use technology regularly (Bill and 
Melinda Gates Foundation, 2014).    
Use of educational software and more specifically, games to supplement instruction has 
become an emerging trend in the 21st century classroom (Bill and Melinda Gates Foundation, 
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2014; Common Sense Media, 2012; Millstone, 2012). While educational software has been used 
in classrooms for decades, never before have nearly one in three teachers reported its use. In fact, 
32% of nearly 38,000 teachers surveyed reported using digital games in the classroom (Project 
Tomorrow, 2014), with literacy/reading (50%) and math (35%) games amongst those most 
frequently reported according to other research (Millstone, 2012). Teachers who describe 
themselves as “very” or “moderately comfortable with games” tend to utilize them more often in 
their classroom, with 32% reporting use 2-4 times per week and 18% report using games daily 
(Millstone, 2012).  
Many benefits of incorporating educational games into instruction have been reported, 
with the two most frequently reported benefits including greater student motivation and 
engagement (over 70%) and opportunities for personalized learning (60% - 73%) when used 
during instruction (Common Sense Media, 2012; PBS, 2013). Other reported benefits include 
opportunities for increased student learning (79%); abilities to address varying learning styles 
(72%); incorporate differentiated instruction (55%); practice skills (53%); reinforce 
understanding of concepts (53%); and help students develop critical thinking and problem 
solving skills (32%) (Project Tomorrow, 2014).  
Integration challenges 
Despite the potential digital tools hold for transforming teaching and learning, teachers 
face many challenges when integrating technology in the classroom (Zhao & Frank, 2003). 
These challenges include both intrinsic and extrinsic factors (Glasset & Shrum, 2009; 
McKenney, 2005) or what Ertmer (2005; 1999) refers to as first-order and second-order 
challenges.  
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Intrinsic or first-order challenges can include such factors as one’s own technical skills, 
pedagogical knowledge and beliefs, and abilities to find and evaluate quality of software. 
Technical skills. To successfully use technology with students, teachers must first have an 
understanding of the technology itself. They need the technical knowledge to operate the 
equipment (Wood, Specht, Willoughby, & Mueller, 2008, Mishra & Koehler, 2006). An 
interactive whiteboard in the classroom can be a useful tool but only if teachers know how to 
turn it on, connect it to a computer or tablet, and understand the ways in which it can be 
physically used. Although this may seem trivially easy, in practice it often is not. Not to mention, 
teachers need the curriculum software and tools to accompany the devices.  
Pedagogical knowledge. A critical challenge beyond the requisite technical skills is the 
ability to integrate technology within the curriculum, also referred to as technological 
pedagogical knowledge (Mishra & Koehler, 2006). A particularly difficult obstacle to the use of 
technology is a general lack of understanding and knowledge of how to implement technology in 
a classroom setting, especially at the early childhood level (Wood et al, 2008), as well as the 
understanding of how to integrate it within the existing curriculum (Staples, Pugach, & Himes, 
2005). Technological devices themselves do not arrive with classroom integration directions or 
research on best practices. This requires a deep understanding of the ways the technology can be 
used or modified (especially in classrooms that share devices amongst students) to supplement 
existing curricula.  
Teachers’ technological self-efficacy and pedagogical beliefs are shown to be related to 
their resistance to the adoption and use of technology in the classroom, with lower self-efficacy 
generally correlated with less frequent and effective use of technology in the classroom (Ertmer, 
2005; Haight, 2011; Staples, Pugach, & Himes, 2005). Self-efficacy and confidence of ability are 
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also significant predictors of teachers’ anxiety and use of technology (Albion, 1999; Compeau, 
Higgins, & Huff, 1999).  To significantly utilize the unique affordances of educational software 
and maximize the potential for learning, teachers not only need to believe that technology can 
and should be used with children, but may also be required to alter their pedagogy. As mentioned 
previously, teachers of students in low-income communities tend to utilize computer software for 
more low-level, procedural tasks as compared to teachers of students from higher-income 
families (Becker, 2000). It is, therefore, unlikely that continued typical practice will lead to 
greater achievement for students in our nation’s most underserved communities.  
Finding high-quality software. With the vast amount of software available, the task of 
finding high-quality examples amongst the thousands of other programs can be quite taxing. 
Many organizations have recognized this problem and host websites where they aggregate and 
share quality evaluations of educational software. Yet, to what extent teachers know about these 
resources and utilize them is under-explored. According to a recent report in which over 20,000 
k-12 teachers across the U.S. were surveyed about a variety of educational topics, no software 
evaluation or aggregator websites were among the top ten websites reportedly used to find or 
share classroom content (Bill and Melinda Gates Foundation, 2014).    
Evaluating quality. Unlike traditional curricula, which is typically selected by a school or 
district’s administration and/or instructional committee, teachers often find they have more input 
and autonomy to select which educational software they use to supplement classroom 
instruction, particularly in the case of free tablet apps. Therefore, it is imperative that teachers be 
prepared to evaluate the quality of software before integrating it into their instruction. To date, 
several methods for evaluating quality of software can be found in the literature (Buckleitner, 
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1999; Shade, 1996), ranging from simplified checklists (McManis, & Gunnewig, 2012) to 
extensive models that have been used to predict software quality (Squires & Preece, 1999).  
It must be recognized that judging the quality of software may inevitably depend on a 
variety of factors, including the teacher’s intended use of software (Squires & Preece, 1999), as 
well as the goal(s) of the software (i.e. to build conceptual understanding of addition, encourage 
collaboration with others to design and build a virtual city, etc.), and the features provided to 
meet these goals (i.e. instructions, feedback, scaffolding, virtual manipulatives, etc.).  In fact, 
features considered important to the educational quality of software have differed for over three 
decades, even amongst expert software reviewers (CERI, 1989). For example, members of the 
Educational Software Evaluation Consortium initially identified a total of 320 review criteria 
when completing an initial analysis of educational software. It was necessary to whittle this list 
down for future use, resulting in publication of 22 of the most frequently reported criteria, shown 
below (Bitter & Wighton, 1987) (See Appendix B for example of how the following criteria 
informed the development of a coding scheme for the current study). 
  Criteria Description 
1 
Correctness of content 
presentation  
Software is grammatically correct, 
has accurate information, etc. 
2 Content presentation  Pedagogical content is clear. 
3 Use of technology  
Program takes advantage of 
computer capabilities. 
4 Integration into classroom  
Can be effectively integrated into 
classroom instruction and use. 
5 Ease of use 
Software can easily be used by 
individuals with varying abilities. 
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6 Curriculum congruence  
Content directly supports 
curriculum. 
7 Interaction 
Interactions are embedded within 
the software. 
8 Content sequence/level  
Includes multiple levels of 
difficulty. 
9 Reliability  
Free of programming and 
technical errors. 
10 User control of program  
User can control rate, amount, and 
sequence of presentation. 
11 Feedback (general) 
Corrects and assesses students' 
input and provides appropriate and 
effective feedback messages. 
12 Objectives  
Objectives are clearly stated and 
met. 
13 Motivation  Software is motivating. 
14 Branching  
Software branches to provide 
individualized instruction 
according to students’ needs. 
15 Negative feedback/help  
Corrective feedback or help 
screens are provided. 
16 Content modification 
Content can be modified by the 
teacher. 
17 Content bias  
Free from bias (race, sex, cultural, 
ethnic, stereotyping, violence, 
etc.). 
18 Teacher documentation 
Documentation is comprehensive, 
easy to understand, and well 
organized. 
19 User support materials  
Supports are included and are 
appropriate and effective. 
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20 
Color, sound, graphics, 
animation  
These are used effectively to 
enhance program. 
21 Screen displays  
Effectively and appropriately 
formatted. 
22 Management system 
Effective means for record 
keeping and/or assignment control. 
Table 1: A review of the 22 most frequently reported software evaluation criteria by expert 
reviewers (Bitter & Wighton, 1987). 
Given the complexities of defining one standard of quality, teachers should be aware of 
guiding principles and criteria for evaluating quality, such as those listed above. Yet, it is largely 
unknown to what extent teachers have knowledge of and make use of evaluative resources, such 
as software review publications and websites readily available. This is especially important given 
the ability for virtually anyone to develop and publish “educational” software regardless of 
experience or expertise. Having knowledge about the essential characteristics of high-quality 
software is critical to evaluating it. A great deal of software is marketed as “educational” and/or 
“research-based”, implying the software is of a higher academic standard, but education 
researchers challenge these claims and advise individuals to be wary of “edutainment” software, 
in which little educational value is often masked by fun and engaging graphics, sound effects, 
etc. (Sarama & Clements, 2002).   
Theoretical frameworks for integrating instructional technology 
Technological Pedagogical Content Knowledge (TPCK) Model 
In an effort to create a conceptual framework for thinking about the relationship between 
technology and teaching, Mishra and Koehler (2006) proposed the TPCK model which takes into 
consideration three overarching general knowledge components in the learning environment; 
technological, pedagogical, and content. The intersections amongst the components comprise a 
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total of seven knowledge components, as shown in the Venn diagram and described briefly 
below. The heart of the model is the intersection of all three knowledge areas, known as TPCK.  
 
Pedagogical Knowledge (PK). Knowledge or understanding of the best pedagogy to use 
in teaching in general, regardless of subject matter. For example, knowing the effectiveness of 
direct lecture as compared to small group discussion or hands-on experimentation.   
  Content Knowledge (CK). The knowledge itself needed to teach a specific subject also 
known as content expertise. For example, having the mathematical competence needed to teach 
calculus.   
  Pedagogical Content Knowledge (PCK). Specific pedagogy of a particular subject area.  
Includes awareness of common subject-matter misconceptions and knowing different methods 
for introducing specific topics to children, particularly for those struggling with the content, etc. 
  Technological Knowledge (TK). Knowledge of the technology in and of itself; includes 
an understanding of how to use programs or technology, such as the different functions of a 
SMARTboard.  
  Technological Pedagogical Knowledge. Knowing best pedagogical approaches for the 
use of technology for general education purposes or understanding how a given technology can 
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be used for a range of pedagogies. For example, using a SMARTboard during whole or small 
instructional groups to introduce a new concept or allow students an opportunity to demonstrate 
problem-solving solutions in different ways on the same screen, etc.  
  Technological Content Knowledge. Knowing how technology has made an impact on or 
informed a specific content area.  For example, having knowledge of websites that allow for 
immediate access to information otherwise unobtainable, such as Google Earth where users can 
view 3D models and images of areas around the globe or the Harvard Smithsonian Center for 
Astrophysics online micro-observatory where users access a virtual telescope to view real images 
of the solar system, stars, etc.   
  Technological Pedagogical Content Knowledge (TPCK). The heart of the model and 
interaction of all three areas; technological, pedagogical, and content knowledge. TPCK includes 
an understanding of best pedagogical practices for incorporating technology to teach a particular 
subject matter. For example, knowledge of effective math software that can be used in different 
ways for different purposes and content: independent practice, introduction or illustration of new 
content perhaps during teacher-led activities, demonstration of independent understanding of 
content, perhaps with recorded audio and visual explanations, exploration of math concepts, etc.  
Substitution Augmentation Modification Redefinition (SAMR) Model 
 The SAMR model (Puendetura, 2006) is another framework gaining popularity in schools 
and teacher education programs. SAMR encourages teachers to consider four levels in which 
technology can be used to support instruction, 1) Substitution; 2) Augmentation; 3) 
Modification; and 4) Redefinition. The first two levels are considered to enhance instruction 
through the use of technology but the task or goal itself does not functionally change from what 
students encounter in the absence of technology. The latter two methods are transformative in 
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that the use of the technology itself significantly redesigns the task and/or allows for the creation 
of new tasks previously inconceivable.  
Substitution. Technology is used as a direct substitute for tasks completed without the use 
of technology; the task itself does not functionally change as a result of the technology. An 
example of substitution includes the use of a simple note-taking app or word processor instead of 
using paper and pencil.  
Augmentation.  Within augmentation, the use of technology continues to substitute a prior 
task but with some functional change added. Using a note taking app or software that allows an 
individual to record or upload audio snippets, embed previously recorded photo or video files, 
include external links to websites, and/or includes social media or sharing options are examples 
of the previous substitution activity but with newly added functionality. 
Modification. A modified task has been significantly redesigned as a result of the 
technology itself.  With this level, the task changes from enhancing a previous task to 
transforming it. Here, the goal is to think about how to present information, demonstrating 
meaning and understanding of a topic. Modification tasks include technological tools that can be 
used in many different, open-ended ways to express a variety of ideas. A basic example includes 
the use of Keynote or PowerPoint to present information in visually appealing ways, such as 
combined use of symbols, flowcharts, sequencing, images, text, etc.  
Redefinition. When using technology at the redefinition level, the task being completed is 
one that could not have been done without the use of the technology.  For example, apps or 
software that allow individuals to aggregate disparate pieces of information, perhaps including a 
variety of media content such as slideshows, movie clips, etc. into a central location that can then 
be published and shared with the public. Book creation tools allow even young children to share 
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their knowledge with the world and become published authors. Social media tools, such as 
Twitter, allow students to become scientists, researching world affairs in real time; to compile 
information and think critically about different real world situations; and perhaps even to write a 
sample constitution for a country engaged in civil war based on the voices (or tweets) of its 
citizens.  
The goal with the SAMR model is not simply to classify technological tools into one of 
these four levels, but rather, to understand different ways in which the tools can be used, adapted, 
or combined with other tools to elicit varying types of instructional use. While advanced, 
transformative uses of technology may be preferred at times, use of technology to enhance daily 
tasks may at other times suffice, depending on the goal of the task. The challenges, therefore, are 
for teachers to be able to differentiate amongst the four methods, understand how the technology 
can be used or adapted depending on the task, and then have the necessary knowledge to 
meaningfully integrate the tool into the learning process.  
Teacher training 
Extrinsic or second-order challenges (Ertmer 1999; 2005) consist primarily of factors 
beyond the control of the individual teacher such as access to resources, training, and on-going 
support. Teachers must be appropriately trained and supported before they can be expected to 
effectively integrate educational technology into the classroom. There are over 2,100 teacher 
preparation programs in the U.S. that currently graduate nearly a quarter of a million teachers 
(U.S. Department of Education, Office of Postsecondary Education, 2013).	  With the rapid 
adoption of technology and digital games into the classroom, special attention must be directed 
to how prepared teachers are to enter the classroom ready to integrate technology into their 
instruction and how their training impacts technology use. In fact, current research on practicing 
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teachers reveal 62% of teachers believe their comfort level with technology to be one the greatest 
barriers to incorporating it in instruction followed by a lack of training (46%) (Bill and Melinda 
Gates Foundation, 2014).  
Researchers and professional organizations have called for incorporating training on 
effective integration of technology to be part of pre-service teacher education programs (ISTE, 
2008; Cesarone, 2000; Halpin, 1999). Starting in 1999, the U.S. Department of Education 
awarded hundreds of grants to education institutions with the goal of training and preparing 
teachers to utilize technology in the classroom under the initiative Preparing Tomorrow’s 
Teachers to Use Technology (PT3) (U.S. Department of Education, 1999). A review of the first 
cohort of PT3 projects (Mims et al., 2006) revealed that garnering support and training for 
education faculty were critical first steps necessary before pre-service teachers could be trained 
to incorporate the technology into their own teaching.  This is similar to a previous study that 
found education faculty themselves lack the time and availability for training necessary for then 
preparing their students (Adams, 2002).  
Despite the increased attention and money spent to prepare teachers for 21st century 
teaching and learning, little empirical evidence exists to demonstrate the long-term effectiveness 
of these initiatives (Mims, Polly, Shepherd, & Inan, 2006). Furthermore, adequate modeling of 
the use of technology in teacher preparation courses has been found to be lacking (Adamy & 
Boulmetis, 2006). In an evaluation of 68 teacher education programs, Kay (2006) found that ten 
instructional strategies were used for training pre-service teachers on educational technology. 
Examples of employed strategies included the integration of technology throughout methods 
courses rather than within a single technology course (44%); a single technology course designed 
to introduce pre-service teachers to technological tools and basic skills (29%); collaboration 
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amongst faculty, pre-service teachers, and mentor teachers (25%) and field experience (19%), 
among others. While several instructional strategies for integrating technology into one’s 
teaching are documented, the effectiveness of such methods has been under studied (Lambert, 
Gong, & Cuper, 2008; Kay, 2006; Mims et al, 2006). Lack of effective modeling through pre-
service training and in-service mentorship may inhibit pre-service teachers’ ability to integrate 
technology effectively in the classroom (Brown & Warschauer, 2006).   
In a recent survey of nearly 38,000 practicing teachers with varying years of experience 
(first year teaching, 1-3 years of experience, 4-10 years, 11-15 years, and 16+ years of 
experience), five topics related to the integration of technology were most frequently reported as 
the greatest areas of need for professional development across all experience levels (Project 
Tomorrow, 2014). These topics included 1) how to differentiate instruction using technology 
(51% for 1st year teachers, 48% teachers with 1-3 years experience, 46% 16+ years of 
experience); 2) identifying digital content (39%, 33%, and 35% respectively); 3) identifying 
mobile apps (39%, 37%, and 35%); 4) using games (37%, 29%, and 26%), and 5) using tablets 
(32%, 29%, and 26%).  
The literature offers empirical evidence on the positive effects of teacher training on 
teachers’ self-efficacy (Browne, 2011) and confidence of abilities to evaluate and apply 
educational software (Mistretta, 2005), with effects lasting for years post training (Watson, 
2006). Similarly, Glasset & Shrum (2009) found that a two-year evaluation project that involved 
classroom implementation of technology and 200 hours of professional development effectively 
enhanced teachers’ self-efficacy and pedagogy, as well as student outcomes. Participating 
teachers reported enhanced motivation and student behavior as a result of the project as well as 
improved higher order thinking and conceptual understanding through the use of technology. 
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Wenglinsky (1998) also found that teachers who receive training on instructional technology 
tend to utilize these technologies in more constructive, open-ended ways, such as using 
simulations and applications, than those without training. Some evidence suggests that exposure 
to a variety of educational digital tools during a single technology course may lead to a more 
positive disposition on use of technology for pre-service teachers, and even more so for those 
with greater perceived technical ability (Lambert, Gong, & Cuper; 2008).  
Despite the benefits of training, research reveals a general lack of training on integrating 
educational technology in the classroom for both practicing teachers, in the form of professional 
development (Wood et al, 2008) as well as technical support (Butler & Sellbom, 2002), and for 
pre-service teachers as part of their teacher education and certification programs (Staples, 
Pugach, & Himes, 2005). In a study conducted by Mistretta (2005), pre-service teachers were 
found to be woefully under-prepared to enter their profession ready to integrate technology. Only 
30% of the pre-service teachers sampled had ever used instructional software and a mere 3% had 
used software regularly while teaching a science or math class.  
More recently, twenty-three percent of practicing teachers with less than three years of 
teaching experience reported their pre-service teacher education program did not adequately 
prepare them to use technology in the classroom (Project Tomorrow, 2014).  Of the teachers who 
reported using games in their classroom, 46% had learned about them during in-service 
professional development, while only 12% learned about educational games as part of their pre-
service teacher preparation program (Millstone, 2012). Another report, conducted by the Pew 
Research Center (Purcell, Heaps, Buchanon, & Friedrich, 2013) found that nearly one in three 
teachers have never received formal training on using digital technology and this was especially 
true for teachers in low-income communities.  
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It is clear that more research on how teachers are trained to enter the classroom prepared 
to integrate technology into their instruction is warranted. Moreover, it is necessary to examine 
the ability of faculty at teacher preparation programs to effectively train pre-service teachers to 
meet the demands of the evolving 21st century education system.  
Research goals 
It is imperative to understand the unique challenges early childhood teachers (defined as 
teachers of children aged 3 to 8) must overcome when preparing to integrate technology into 
their classrooms. Contrary to their colleagues who teach older students, extensive literature 
focused on this population is largely absent. Yet, it is possible that teachers of young children 
encounter different experiences and challenges to integrating technology in the classroom than 
those reported by teachers of older children (Wood et al, 2008). With the growing support to use 
technology and educational software with young children, it is important to explore how well 
prepared pre-service early childhood teachers are to enter the field and meet expectations.  
Furthermore, with the overwhelming number of software programs available, it is 
essential to study how pre-service teachers approach the tasks of finding and evaluating the 
quality of educational software. It is improbable that educational software will be able to fulfill 
its potential for enhancing student learning if teachers lack a well-developed approach for 
assessing quality to ensure that instructionally sound examples are incorporated into the 
classroom as compared to those lacking effective educational elements.  
Given that little research has been done to evaluate how prepared pre-service teachers are 
to enter the early childhood (defined as aged 3-8 or preschool – third grade) classroom and 
integrate educational software, the main goal of this study was to offer preliminary insight on the 
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topics previously discussed. Specifically, the following three questions formed the basis of the 
study: 
1. What prior experiences do pre-service ECE/early elementary teachers (PSTs) have 
with using and preparing to use educational software with young children (young 
children was defined as children aged 3 – 8 or preschool – third grade)?  
2. How do PSTs evaluate the educational quality of software?  
3. How well prepared are PSTs to integrate educational software in the classroom?  
Results from this study have important implications for the design of teacher education programs 
and in-service professional development on the integration of educational software at the early 
childhood grade levels. 
  




The study employed survey research methods and included a specially designed software 
evaluation task (SET) involving the analysis of mathematics software developed for young 
children. The survey was completed online using a commonly adopted survey-hosting platform 
called Qualtrics and included a maximum of 64 open and closed-ended questions. All 
participants completed the survey on their own time once during a span of 5 weeks following the 
start of the spring academic semester.  
The survey was comprised of five key sections, 1) Prior teaching experience; 2) 
Experiences using educational software with young children; 3) Beliefs about using and 
evaluating educational software for young children; 4) Software evaluation task (SET); and 5) 
Training on integrating educational technology in the classroom. All participants were randomly 
assigned to one of three groups (Instructional Software, Edutainment Software, or Drill-based 
Software) at the onset of their participation. During the SET, each of the three randomly assigned 
groups was tasked with watching a video-recorded segment (approximately 2.5 minutes in 
length) of a mathematics app developed for young children. For a complete description of the 
survey, see the Apparatus section below. 
Participants 
Early childhood and elementary education pre-service teachers were recruited from seven 
universities in the U.S. for the study. Universities were selected for convenience; the researcher 
either had an immediate connection to or received a warm introduction to education faculty at 
each of the universities. Faculty and/or academic secretaries at each university were contacted 
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via email and provided a short description of the research. A participant recruitment email 
containing a short description of the study, researcher contact information, and direct web link to 
the survey was then forwarded from the faculty/secretaries to pre-service early childhood and/or 
elementary education students enrolled in that university. The recruitment description used is 
pasted below. 
You are invited to participate in a research study on preparing teachers to use technology in the classroom. 
You will be asked to complete an online questionnaire about your experiences preparing to use technology in your 
teaching, including your views on using technology with young children and training you have received. You will 
also be asked to watch and answer questions about a short video of an educational app designed for kids. A 
collection of resources on integrating technology in the classroom will be available to you upon completion of the 
questionnaire. You may also enter for a chance to win one of two $20 gift cards to Starbucks, Barnes and Noble, or 
Amazon. Odds of winning are expected to be approximately 2 in 60, with exact odds dependent on the number of 
total complete surveys received. 
A total of 73 individuals initially started the survey. Of these, sixty-five completed 
enough questions to be included in at least one of the three research questions outlined above.  
University Frequency Percent 
Adelphi University 19 29% 
City College of New York 4 6% 
Saint Leo University 3 5% 
Teachers College, Columbia University 12 18% 
University of California, Los Angeles 1 2% 
University of Maine at Farmington 14 22% 
University of West Alabama 12 18% 
Table 2: Universities attended by participants (N=65) 
Participants were evenly represented undergraduate (52%) and masters-level (48%) 
degree programs in early childhood (63%) and elementary (34%) education. One participant 
indicated she was not yet in the education program and another did not identify her program. 
Four participants (6%) reported having no prior classroom teaching experience while 84% 
reported having some experience with teaching during the early childhood years (aged 3-8, 
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preschool – third grade settings). The remaining participants reported experience teaching 
infants/toddlers or grades higher than 3rd grade. The majority (60%) reported less than one year 
of professional experience.  
Highest level of teaching experience Frequency Percent 
Practicum or student teaching experience 27 42% 
Assistant classroom teacher 17 26% 
Lead classroom teacher 12 18% 
After-school teacher 5 8% 
No classroom experience 4 6% 
Table 3: Participants’ highest level of teaching experience. (N=65) 
Forty-nine participants completed standard demographic information at the end of the 
survey. Of these, all but two identified as female. On average, they were 24 years old (ages 
ranged from 20 to 48 years old). Nearly two-thirds (63%) identified as White, followed by Asian 
(18%), and African-American (14%). One person identified as bi-racial (American Indian/Alaska 
Native-White) and one did not identify race.  
Apparatus: Educational Software Survey  
Participants completed a questionnaire and specially designed software evaluation task 
(SET). The questionnaire was a revision of an earlier instrument piloted with a group of 28 pre-
service early childhood and early childhood special education teachers at one of the renowned 
graduate schools of education that also participated in the current study. The questionnaire 
covered five topics, 1) Prior teaching experience; 2) Experiences using educational software 
with young children; 3) Beliefs about using and evaluating educational software for young 
children; 4) Software evaluation task (SET); and 5) Training on integrating education 
technology in the classroom. Standard demographic information was also collected at the end of 
the survey.  
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The survey consisted of a maximum of 64 questions; however, because of the possibility 
for questions to branch depending on response, the total number of questions answered varied 
amongst participants. For example, if a participant reported s/he had never searched for 
educational software before, that participant was not asked follow-up questions about her/his 
experience searching for software. Because of participant drop-off during the course of 
completing the survey, total sample sizes across the different sections of the survey varied and 
are reported and discussed in the results section below. While exact reasons for drop off cannot 
be known, it is anticipated that much of the drop off experienced was related to the nature of 
survey research completed on one’s own time, followed by participant fatigue, and competing 
tasks (e.g., homework, errands, etc.). See Appendix A for complete questionnaire and software 
evaluation task.  
Section one: Teaching experience  
Participants were first asked to report their prior teaching experience and degree program 
enrollment status. For example, highest level of teaching experience (i.e., student teaching, lead 
classroom teacher, etc.), years of professional teaching experience, grade level(s) taught, degree 
program enrolled in (e.g., early childhood education, early childhood special education, 
elementary education, etc.), etc.  
Section two: Experiences using educational software with young children 
 In this section, participants were asked to report prior experiences using educational 
software with young children. For example, academic subjects of educational software used, 
with whom, and in what settings (e.g., at home, tutoring program, at school, etc.). Participants 
were asked to reflect on their experiences searching for educational software, identify resources 
and search methods utilized, and difficulties encountered. 
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Section three: Beliefs about using and evaluating educational software for young children 
The majority of this section was added to the survey as a result of post-survey clinical 
interviews conducted during the pilot study. During these clinical interviews, it was discovered 
that many pre-service teachers were unsure if using educational software was developmentally 
appropriate at the early childhood level, whether they were expected to enter the classroom with 
the knowledge needed to integrate educational technology into instruction, and revealed they felt 
unprepared to integrate software in the classroom. Therefore, the current survey included 
questions that asked participants about the appropriateness of using educational software with 
young children, anticipated expectations of teachers’ abilities, and confidence ratings of ability to 
integrate, find, and evaluate quality of educational software for use with young children.  
Section four: Software evaluation task (SET) 
The goal of the SET was to explore how PSTs approach evaluating the educational 
quality of software. This required participants to reflect on their own beliefs, values, and prior 
experiences. Specifically, participants were asked to identify features they expected to be present 
in high-quality educational software, identify the three features they believe to be most important 
to the quality of educational software, and to list features they believe to be distracting from 
quality. These questions were answered in the absence of context (without the support of specific 
examples of software) and repeated after watching and evaluating an example of mathematics 
software developed for young children.    
Three examples of mathematics apps commercially available for iPad, designed to cover 
similar academic content (math fact fluency), and target a similar age group (kindergarten – third 
grade) were chosen. Each example offered a different approach to teaching the content and can 
be categorized into one of three types of software; edutainment, instructional, and rote practice. 
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Each participant was randomly assigned by Qualtrics to one of the software groups at the onset 
of the survey. Short video segments (approximately 2.5 minutes in length) demonstrating 
gameplay and feedback for each app was recorded and directly embedded within the survey as 
part of the SET. Software titles were removed from the video segments to help limit potential 
bias.  
Edutainment Software: Math BlasterTM provides a graphically rich gaming experience 
and can be considered an example of edutainment software. While rote memorization and 
practice of math facts are included within the game, the 
emphasis is on the gaming experience. Players must 
first navigate their way through outer space and 
tunnels, avoiding or shooting down obstacles before 
reaching an alien robot octopus-like creature (and 
earning bonus points along the way). A math fact is 
displayed at the bottom of the screen and the robot 
displays an answer choice on each tentacle. The player 
taps one of the tentacles to answer and has one chance 
to solve the problem correctly. If correct, points are 
earned. If incorrect, the correct answer is shown briefly 
before the next problem appears.  
At the end of the activity, players receive a series of score screens revealing the player’s 
total score broken down by total points earned, extra bonus points earned (by shooting tunnel 
obstacles), amount of time bonus earned for answering problems quickly, and number of correct 
answers given. No review of the individual problems completed is included. Players then repeat 
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the activity by continuing to advance through the tunnel, again avoiding obstacles before 
answering more math problems. The video of Math BlasterTM can be watched at 
https://youtu.be/HEP8hA8BlEc.  
Instructional Software: Addimal Adventure includes characters that model and explicitly 
teach different strategies for solving addition facts, such as “count all”, “count on”, “doubles”, 
and “tens”. Children interact with the characters during mini-lessons to learn the strategies 
before then entering the tool round. During the tool round, players select from a variety of these 
strategy tools to solve the problems. The characters remind children of the strategy, for example, 
the frog character reminds children to “Choose which number to start with” after selecting the 
Count On strategy tool. Players receive an unlimited amount of time to use tools (with no limit as 
to how many times tools can be used) and two chances to answer correctly before correct 
feedback is provided.  
Once the child selects a strategy tool, blocks corresponding to the problem appear and 
can be manipulated in accordance to that strategy. For example, when solving 3 + 2 using the 
“Count On” tool, a continuous 3-block and 2-block appear on the 
screen and the player is prompted to “choose which number to start 
with”. After selecting one of the addend blocks, the other breaks 
apart into discrete single units. The player can then tap on each 
block to count on. The block jumps on top of the other continuous 
block and the serial notation underneath the blocks change 
according at each step of the process.  Upon completion of the 
round, each addition fact completed is reviewed and color-coded according to accuracy of 
response (yellow star for memorized, as indicated by answering quickly with the “Memory” tool, 
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green for correct, red for incorrect). The video of Addimal Adventure can be watched at 
https://youtu.be/JNwudpHS4e4.  
Drill-based Software: Space Math is an example of a drill-based, rote practice app. Two 
different activities (Flashcards and Math Defense) were shown in 
the video. Upon the start of each activity, the player can select the 
difficulty level before then practicing corresponding math facts. 
In Flashcards, the player is shown a series of problems and given 
a number pad to enter an answer. The player has just one chance 
to answer correctly. There is an option to pinch the screen for 
space to draw on virtual paper using one’s finger. If correct, the 
answer changes to green or red if incorrect. In Math Defense, a problem is displayed on a 
spaceship and four multiple-choice answer options appear at the bottom of the screen. To 
answer, the player simply taps on one of the answer options. Players 
continue to tap on the answer options until the correct answer is 
selected. Again, the player may draw or write on virtual paper by 
tapping the spaceship.  
The number of problems answered, accuracy of responses, 
and time spent playing while completing each activity are tracked 
and displayed on the side of the screen.  At the end of each activity, 
players can review each problem solved and its correct answer. They may also review their 
accuracy, time to complete the activity, and score (if applicable).  The video of Space Math can 
be watched at https://youtu.be/HEP8hA8BlEc.  
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Participants were randomly assigned and prompted to watch one of the short video 
segments (approximately 2.5 minutes in length). The video appeared directly within the survey, 
but a web link was also provided in the event of technical difficulty. After watching the video, 
participants were asked to evaluate the software. Specifically, they were asked to identify the 
educational goals of the software before then rating the quality of the app ranging from very poor 
to excellent and how well they agree they would use the software with young children based in 
its educational quality (strongly disagree to strongly agree). Participants were asked to justify 
their responses by explaining why they answered as they did. They were also asked to describe a 
specific example of how they would use the software in their classroom.  
On a separate page, participants answered the same three software evaluation questions 
asked prior to watching the software video; 1) List all the features you believe high-quality 
educational software designed for young children should have. Be specific. Separate each unique 
feature with a comma (,); 2) In your opinion, which are the three most important features high-
quality educational software designed for young children should have? Be specific.; 3) List all 
the features you believe would detract from the quality of educational software designed for 
young children. Be specific. Separate each unique feature with a comma (,). 
The majority of questions asked during the SET were purposely designed to be open-
ended in order to capture pre-service teachers’ independent ability to identify features of 
software without influence. Participants were asked to answer the three evaluation questions 
presented above before and after viewing an example of a software program in an effort to 
evaluate whether type of software had an effect on how PSTs approach evaluating quality of 
educational software, an initial outcome from the pilot study that warranted further exploration. 
It was hypothesized that watching an example of software, and particularly an instructional 
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example, would provide participants with greater context for which they could rely on when 
asked to identify features of quality than their prior experiences. Thus, it was anticipated that 
responses to the evaluation questions would potentially change depending on the software 
features shown in each video.  
Section five: Training on integrating educational technology in the classroom. 
This section asked participants to report prior coursework and training received on using 
and integrating educational technology in the classroom. They were asked to report such things 
as the number of courses they have taken, other types of professional development opportunities 
attended (i.e., conferences, workshops, etc.), and to identify the topics covered as part of reported 
training (e.g. how to operate equipment, using assessment/data management systems, resources 
for finding educational software for children, etc.). Finally, participants were asked to rate how 
prepared they believed they were to integrate, find, and evaluate quality of educational software 
based on their training as well as rate their satisfaction with the amount of training they have 
received on these topics.    
Procedure  
 Individuals enrolled in undergraduate and masters-level early childhood and elementary 
teacher education programs at the seven universities previously identified were recruited for the 
study primarily through email campaigns containing a description of the study and link to the 
online survey. Faculty and/or academic secretaries employed in ECE and/or elementary 
education programs at the universities were contacted via email with a short description of the 
research. They then passed on a separate participant recruitment description that included a direct 
web link to the online survey to students enrolled in a teacher education program at the 
university. Participants first read a complete description of the study and gave their consent 
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before then beginning the survey.  At the onset of the survey, each participant was randomly 
assigned by the survey-hosting platform, Qualtrics, to one of the three software groups 
(Instructional Software; Edutainment Software; Drill-based Software) previously described.  
The survey was available for a span of five weeks following the start of the spring 
academic semester. Participants completed the survey on their own time. After removing a 
handful of outliers who took more than 1.5 hours (max = 19h49m) to complete the survey, 
participants on average, completed the questionnaire in 27:33 minutes.  
All participants had the opportunity to access and download a folder containing resources 
on integrating technology in the early childhood classroom immediately after completing the 
survey. These resources can be viewed at bit.ly/EdtechResources. Participants could also elect to 
enter a gift card giveaway by including a valid email address at the end of the survey. Two 
participants with completed surveys were randomly selected to win a $20.00 gift card.  
Coding Schemes 
As previously mentioned, the Software Evaluation Task was mainly comprised of open-
ended questions in an attempt to explore how pre-service teachers independently approach the 
task of evaluating quality of educational software.  In order to interpret and analyze open-ended 
responses, initial coding schemes were developed, tested, and refined during the original pilot 
study. For the current study, three coding schemes were further refined and used; Software 
Features Coding Scheme; Software Use Coding Scheme; and Educational Goals of Software 
Coding Scheme and are briefly discussed below. See Appendix B for final coding schemes used. 
The PI and one other researcher coded responses on the SET. While the Educational Goals and 
Software Use coding schemes relied heavily on the PI and secondary researcher’s experience as 
former classroom teachers and educational software designers, the Software Features coding 
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scheme combined the researchers’ experience with existing literature (Bitter & Wighton, 1987) 
during development.  
Software Features Coding Scheme. Twenty-two unique software features were identified 
based on the researchers’ experiences as software designers and former teachers as well as 
features published in prior software evaluation research (Bitter & Whighton, 1987). These 
features were then classified into one of 10 principal categories as shown in the table below. 
Each of the 22 features were coded for mention within every participants’ response to the 
following two SET questions: 1) List all the features you believe high-quality educational 
software designed for young children should have. Be specific. Separate each unique feature 
with a comma (,); 2) In your opinion, which are the three most important features high-quality 
educational software designed for young children should have? Be specific. 
After coding the 22 unique features, all 10 principal categories were then assigned a binary 
code (0=not mentioned, 1=mentioned at least once). For example, if a participant mentioned 
software should be “fun”, “interactive”, and “educational”, then individual codes were assigned to 
the features “fun/engaging/etc.”, “interactive”, and “generally educational”. The principal 
categories then coded “1” included UX/UI (although two UX/UI features were identified by this 
participant, UX/UI was assigned a single 1 for presence) and Generally Educational while all 
other categories were coded “0”.   
Category Examples of unique features 
Technology • Equipment 
• Usability/reliability/program bugs 
User-experience/User-interface (UX/UI) • Fun/engaging/etc. 
• Stimulating/distractions 
• Interactive 
• User-friendly/ease of use or manipulation/etc. 
Classroom Implementation • Integration to schedule/classroom management    
• Teacher-specific support/resources  
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Table 4: Classification of 22 unique software features into 10 principal categories. 
Software Use Coding Scheme. After watching the video of the app, participants were 
given the open-ended prompt: Describe a specific example of how you would use this app in a 
classroom. Be specific. Following the similar procedure as the used for the Software Features 
coding system just described, thirteen unique ways in which the software may be used with 
children were first coded before then categorized into one of 6 principal categories; 1) Daily 
Schedule (used during part of the daily routine, such as choice time); 2) Instructional Strategy 
(used during specific type of instruction, such as whole group instruction); 3) Instructional 
Support (used to review math skills or as extra practice for struggling students); 4) Game/Reward 
(used when other work is done or during special iPad time); 5) Other (used in some other way 
that could not be categorized elsewhere); 6) IDK/Would not use (specifically stated would not 
use the app). Each category was assigned a binary code, (0=not mentioned, 1=mentioned at least 
once) and used for analyses. See Appendix B for specific features coded within each category.  
Educational Goals Coding Scheme. Immediately after watching the software video, 
participants were asked to identify the educational goals of the software. Binary codes (0=not 
Content • Accuracy of content/how content is presented 
• Content/concepts/skills addressed by software 
• Teaches/illustrates strategies  
Differentiation/Feedback 
 
• Assessment//progress monitoring 
• Feedback/scaffolding  
• Adaptability/different levels, etc. 
Generally Educational • Generally educational/beneficial for 
students/enhances teaching and/or learning/ is 
educational/useful/instructional, etc.  
Alignment • Software aligns with research, academic 
standards, and/or curriculum 
Other Educational Features • Collaboration/partner work 
• Meta-cognition/self-reflection 
Appropriate • Developmentally, age, grade level appropriate, 
etc. 
Other • Free of gender or cultural bias, violence 
• Cost 
• Miscellaneous – cannot categorize elsewhere 
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mentioned, 1=mentioned at least once) were assigned to the following six goals;	  1)	  Drill/rote 
memory/fact or fluency practice or mastery; 2) Introduce, teach, learn, illustrate and/or use 
strategies/strategies or manipulatives; 3) Learn, practice, and/or teach counting/addition/math 
facts, etc.; 4) Teach or practice math; 5) Teach or practice using a game/software; and 6) 
Other/Miscellaneous. Unlike the first two coding schemes described, no principal categories 
were used.  
Reliability 
Participants were randomly assigned to a reliability-coding or independent-coding group 
for each of the three coding schemes. The researchers each coded responses for the reliability-
coding group and reliability was calculated and consensus agreement obtained for any 
differences. The independent-coding group was split between the two researchers who then 
proceeded to independently code the remaining responses. Working closely with a professor of 
statistics, two separate reliability measures for coding the open-ended data were calculated; 1) 
Percent of matched codes across all features and 2) Percent of exact matches averaged across 
participants. See Appendix C for reliability statistics and sample sizes for each of the three 
coding scheme. 
Percent of matched codes across all features. Each of the three coding schemes was 
assigned a maximum number of potential codes. For example, if the coding scheme was 
comprised of 22 unique features (codes), then each participant’s response had a maximum of 22 
codes (“1” if item was present in response or “0” if absent). If the researchers differed on two of 
the 22 items for a given participant, then the total number of matched codes was 20, resulting in 
a 91% agreement for that participant. Average agreement across participants randomly assigned 
to the reliability-coding group was then calculated. Reliability between the two researchers 
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across the three coding schemes was quite high, ranging from 95% (Software Features Coding 
Scheme) to 98% (Educational Goals Coding Scheme).  
Percent of exact matches averaged across participants. Continuing with the example 
above, an exact match was awarded per participant if all 22 items coded were coded exactly the 
same way between the two researchers. This can be thought of as awarding an “all or nothing” 
score for each participant. Percent of exact matches across the participants was then calculated. 
For example, if both coders exactly matched all 22 codes for 12 of 16 participants assigned to the 
reliability-coding group, then reliability of 75% was calculated. Of the two, this was the most 
conservative and difficult reliability statistic to obtain given the large room for error. Reliability 
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Chapter 3 
RESULTS 
In this chapter, each of the three primary research questions are presented along with 
sample size followed by a variety of sub-questions used to answer the main research question. As 
mentioned in Chapter 2, participant drop-off during the course of the survey resulted in differing 
sample sizes for each of the three research questions. As previously discussed, exact reasons for 
drop off cannot be known, however, it is anticipated that much of the drop off experienced was 
related to the nature of survey research completed on one’s own time, followed by participant 
fatigue, and competing tasks (e.g., homework, errands, etc.).  Only participants with complete 
data for each question were included in the analyses presented next. 
 
Question 1: What prior experiences do pre-service ECE/early elementary teachers (PSTs) 
have with using and preparing to use educational software with young children? (Young 
children was defined as children aged 3 – 8 or preschool – third grade.) 
Sixty-five of the initial 73 participants completed all of the survey questions corresponding to 
the first research question. To answer this question, four sub-questions were examined. Due to 
the exploratory nature of the first research question, descriptive statistics are presented for each 
of four sub-questions next.  
 
1A: What experience(s) do PSTs have with using educational software with young children?  
Sixty percent (n=39) of participants indicated they had used educational software with 
young children before with 90% of these participants indicating they used software during 
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classroom instruction. PSTs reported using software to teach various academic subjects, as 
reported in the table below.  
 Alphabet Reading Math Science Social Studies Other 
% 69% 64% 72% 33% 23% 18% 
n 27 25 28 13 9 7 
Table 5: Academic subjects of educational software pre-service teachers report using with young 
children. (N=39) 
 
Other types of software reported included writing, art, music, animals, and calendar.  
 
 
1B: Do PSTs search for educational software to use with young children? What academic 
subjects do they search for?  
 While 60% reported using software with children, nearly seven in ten participants 
reported they have previously looked for software (69%, n=45). The frequency of academic 
subjects reportedly sought were similar to those used, but with nearly double the percent of PSTs 
reporting they had looked (64%) for science software than those who reported they have actually 
used (33%) science software with children.     
 Alphabet Reading Math Science Social Studies Other 
% 69% 71% 73% 64% 36% 9% 
n 31 32 33 29 16 4 
Table 6: Academic subjects of educational software pre-service teachers report looking for to use 
with young children. (N=45) 
 
Other software reported included art and augmented & alternative communication. 
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1C: What search methods do PSTs use to find educational software? Specifically, to what extent 
do they utilize resources such as software review/aggregator websites and/or blogs? Have they 























% 96% 64% 0% 13% 67% 33% 
n 43 29 0 6 30 15 
Table 7: Search methods pre-service teachers report using when searching for educational 
software designed for young children. (N=45) 
 
No other search methods were reported.  
 
Sixty-nine percent (n=31) of participants who had looked for educational software 
designed for young children also reported having difficulty finding high-quality examples. 
Common difficulties reported included: cost of software programs; poor quality of content or 
content does not match teaching standards; technical or usability problems of the software; 
software was not age or developmentally appropriate; and software appeared to be overly 
stimulating or distracting.  
 
1D: Have PSTs evaluated quality of educational software? 
  While 60% of PSTs reported using educational software with young children and 69% 
reported searching for educational software, just over one-third (35%, n=23) reported they had 
previously evaluated the quality of educational software.  
 Alphabet Reading Math Science Social Studies Other 
% 43% 61% 48% 30% 13% 9% 
n 10 14 11 7 3 2 
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Table 8: Academic subjects of educational software pre-service teachers report evaluating for 
quality. (N=23) 
 
The only other type of software reportedly evaluated included art.  
 
Results for Question 1 reveal that the majority of pre-service early childhood and 
elementary teachers have some experience using and searching for educational software 
designed for young children, prior to formally starting their teaching careers. Alarmingly, 
however, just over one-third of this sample (35%) has evaluated the quality of educational 
software. There is room for improvement when it comes to the resources PSTs utilize when 
searching for software. For example, almost all (96%) rely on general Internet search methods, 
but only 13% have utilized well-established and readily available resources such as software 
review websites or blogs (e.g., Graphite, Common Sense Media, Balefire Labs, etc.). Therefore, 
it is hypothesized one reason the majority of PSTs reported difficulty in finding high-quality 
examples of educational software is due to a lack of knowledge of these helpful resources.  
 
Question 2: How do pre-service teachers evaluate the quality of educational software?  
A total of 47 of the 65 participants who completed the first research question also completed 
the entire Software Evaluation Task (SET). It is unknown why so many participants failed to 
complete this section, however, as stated before it is anticipated that participant drop off 
experienced was primarily the result of the nature of survey research completed on one’s own 
time. Another explanation could involve the use of primarily open-ended questions during the 
SET, which requires more time and effort to complete than questions involving multiple-choice 
or rating scale responses.  One participant did continue to answer questions, however; Qualtrics, 
the survey-hosting website used failed to recognize her response on one of the SET questions.  
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The proportions of participants who reported they have used or searched for educational 
software were fairly similar amongst the eighteen who dropped off before completing the SET or 
were excluded from analyses for question 2. For example, 28% (11 out of 39) of those who have 
previously used software with young children dropped off while 27% (7 out of 26) of the group 
who reported they have not used software did so. Similarly, 29% (13 out of 45) of the group who 
have searched for educational software dropped off compared to 25% (5 out of 20) of the group 
who have never searched for software.  Wider variation is found when looking at those who have 
previously evaluated quality of software before, with 35% (8 out of 23) of the group who 
reported some prior experience evaluating quality dropping off but only 24% (10 out of 42) of 
the group who had never evaluated quality stopped participating.   
Final software group sample sizes included 19 participants who watched and evaluated the 
instructional software (Addimal Adventure) and 14 participants who watched and evaluated each 
of the other two examples; edutainment (Math Blaster) and drill-based (Space Math) software.  
The PI and one other researcher coded open-ended responses on the SET according to the final 
coding schemes provided in Appendix B and described above. To answer this question, the 
following seven sub-questions were evaluated.   
 
2A: Does type of math software impact the number of features PSTs report as important to the 
quality of educational software? 
 As a review, participants were randomly assigned to watch a short video segment of one 
of three examples of mathematics apps commercially available for iPad, designed to teach math 
facts for a similar age group (kindergarten – third grade) during the SET. Each app offered a 
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different approach to teaching the content and was categorized into one of three types of 
software: edutainment, instructional, or drill-based.  
With the edutainment app, the emphasis was on the graphically rich and engaging gaming 
experience. The app utilized rote memorization and practice of math facts offering no explicit 
instruction and limited feedback. The instructional app included aesthetically pleasing graphics 
while explicitly teaching different strategies for solving addition facts using carefully designed 
virtual manipulatives. Opportunities for scaffolding, feedback, and review of problems solved 
were included. Finally, the drill-based app included some engaging graphic elements, such as an 
alien character on a spaceship. The activities included traditionally rote practice activities, such 
as virtual flashcards and multiple-choice problems with no explicit instruction. Players could 
compare their accuracy and performance to correct answers at the end of each activity. 
A one-way ANOVA was used to test for differences in the number of categories of 
features reported amongst the three software groups when asked to 1) List all the features you 
believe high-quality educational software designed for young children should have. Be specific. 
Separate each unique feature with a comma (,); and 2) In your opinion, which are the three most 
important features high-quality educational software designed for young children should have? 
Be specific. No significant differences were found in the average number of categories reported 
(maximum categories possible = 10) amongst the three groups when participants were asked to 
identify all the features they believe to be important either before or after watching the video.  
 Instructional Software Edutainment Software Drill-based Software 
Pre-video 3.05 2.50 3.00 
Post-video 2.89 2.29 2.50 
Min # of categories 1 1 1 
Max # of categories 6 4 5 
Table 9: Average and min/max number of categories of features reported as important to the 
quality of educational software before and after viewing an example of a math app. (N=47) 
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To test for change in number of categories reported within each group from before to 
after watching software, a paired t-test was run for each group.  The only group that significantly 
differed from pre to post was the drill-based software group, p=.047. Participants in this group 
reported .5 fewer categories after watching the software.  
 
Figure 1: Average number of categories of features reported as important to the quality of 
educational software before and after viewing an example of a math app. (N=47) 
 
One-way ANOVA again showed no differences between the groups prior to watching 
software (Instructional: 2.32 categories reported on average; Edutainment: 2.27; and Drill-based: 
2.43) when asked to identify the top three most important features of high-quality educational 
software. However, a significant difference was found between the groups after watching 
software (F=4.962, p=.011). Participants who watched the edutainment software were more 
likely to report fewer categories (1.87), on average, than participants who watched the 
instructional software (2.47), p=.008. No differences were found between either of these groups 
and the drill-based software group (2.14 categories). To compare change within group from pre 
to post video, a paired t-test, p=.028 showed that the only software that led to a significant 
difference in average number of categories reported from pre to post was the edutainment 
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2B: Do categories of features considered important to the quality of educational software 
change as a result of watching an example of math software?  
Using a series of McNemar tests for within-subject (pre to post) data, no significant 
change in response within any of the three software groups from before to after watching the 
video was found for types of categories reported as important to the quality of educational 
software.  Viewing one example of software without training was not enough to elicit change in 
which categories of features PSTs believe important to quality of educational software.  
 
Figure 2: Proportion of categories of features considered important to the quality of educational 
software before and after viewing an instructional example of math software (Addimal 
Adventure). (N=19)  
 
The greatest change observed within a category for the instructional software group was 
for the Differentiation/Feedback category, which was reported by three more PSTs after viewing 
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Figure 3: Proportion of categories of features considered important to the quality of educational 
software before and after viewing an edutainment example of math software (Math Blaster). 
(N=14)  
The greatest change observed within a category for the edutainment software group was 
for the Technology category, which was reported by four PSTs prior to viewing the software 
video, but only one PST after viewing the software.  
 
Figure 4: Proportion of categories of features considered important to the quality of educational 
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The greatest change observed within a category for the drill-based software group was for 
the Content category, which was reported by two fewer PSTs after viewing the software video.  
Categories reported by PSTs when asked to identify the three most important features 
were highly similar to the open-ended question prompting them to identify all of the features 
they considered important presented above. As before, no significant differences in categories 
reported from before to after viewing the software were found within any of the three software 
groups.   
 
2C: Do categories of features considered important to the quality of educational software differ 
amongst the three software groups?  
Using a series of Chi-squares to evaluate differences in categories reported between the 
three software examples, the only category that significantly differed prior to watching an 
example of a math app was Technology. Four individuals in the edutainment group (N=14) 
reported Technology while no participant in the instructional group (N=19) reported this 
category prior to watching the software video, Fisher = 7.423, p=.011. (The Fisher statistic was 
used because some of the Chi-square cells contained fewer than 5 observed data points.) 
Although no participant in the drill-based group (N=14) reported Technology, the difference 
between the edutainment and drill-based groups was not significant. It is hypothesized this is due 
to the two groups containing equivalent sample sizes (N=14 each), while the instructional 
software group included 19 participants.  The software groups did not differ on Technology after 
viewing the different app videos. No significant differences amongst the groups for any category 
were found after watching the videos. As before, similar results were found when PSTs reported 
the three most important features and thus are not included separately.   
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2D: Are some categories of features more likely to be reported as important to the quality of 
educational software than other categories?  
Given the lack of significant differences amongst the three software groups after 
watching the videos, responses were collapsed and analyzed for differences amongst categories 
reported using a series of McNemar tests (N=47). Responses were nearly identical when asked to 
identify the top three most important features; therefore, only analyses for the first open-ended 
question that asked participants to identify all features considered important are presented.  
 
Figure 5: Proportion of categories of features considered important to the quality of educational 
software after viewing examples of math apps. (N=47) 
 Nearly 9 in 10 PSTs (87%) reported UX/UI features (e.g., fun/engaging, interactive, and 
user-friendly) as important to the quality of educational software. Equally reported amongst 
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Differentiation/Feedback (36%). The next most frequently reported category was 
Appropriateness (e.g., age or developmentally appropriate) with 21% of PSTs reporting this 
category. Importantly, very few PSTs (4%) reported features related to the software being 
aligned with research, standards, and/or curriculum or features related to implementation of 
software in the classroom (2%) (e.g., teacher support resources and how software can be 
integrated in instruction). Thirty-eight percent of PSTs reported features that could not easily be 
classified into one of the other nine categories. Examples of other features mentioned included 
such things as “reputable”, “fairness”, “creative”, “ad-free”, and “valid”, amongst others.  
Rather than run all possible pair-wise comparisons for differences amongst the 10 
categories, specific pairs of categories were selected and analyzed. The categories of interest 
included UX/UI vs. the following educational categories; Content, Generally Educational, 
Differentiation/Feedback, and Alignment. PSTs were significantly more likely to report UX/UI 
features than any educational category.  
UX/UI vs. Content: Chi-square = 18.893, p<.000 
UX/UI vs. Generally Educational: Chi-square = 21.806, p<.000 
UX/UI vs. Differentiation/Feedback: Chi-square = 20.346, p<.000 
UX/UI vs. Alignment: Chi-square = 37.026, p<.000 
 
2E: Are certain categories of educational features more likely to be reported as important to the 
quality of educational software than other educational categories?  
 Again using a series of McNemar tests for responses to the first open-ended question 
prompting PSTs to identify all of the features they believe important to the quality of educational 
software, it was found that PSTs were equally likely to report the following three educational 
categories: Content (36%), Generally Educational (30%), and Differentiation/Feedback (36%). 
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Participants were significantly less likely to report Alignment than any of these three educational 
categories. 
Alignment vs. Content, p<.001 
Alignment vs. Generally Educational, p=<.000 
Alignment vs. Differentiation/Feedback, p<.001 
 
2F: Does anticipated software use differ depending on example of software seen?  
Identification of anticipated software use across six categories; 1) Daily Schedule; 2) 
Instructional Strategy; 3) Instructional Support; 4) Game/Reward; 5) Other; and 6) IDK/Would 
Not Use were analyzed for differences amongst the three software groups using a series of Chi-
square tests. On average, participants reported 1.32 categories of anticipated use for instructional 
software (Addimal Adventure), 1.19 categories for edutainment software (Math Blaster), and 
1.53 categories for drill-based software (Space Math). These differences were not significant.  
The only category that differed between examples of software was Daily Schedule. PSTs 
were more likely to report using edutainment software (n=4) as part of the daily schedule (e.g., 
during choice time) than they were instructional software (n=0), p=.035. A significant difference 
in Daily Schedule was approached at the 10% level between the instructional (n=0) and drill-
based (n=3) software groups, p=.095. The only other difference in anticipated use of software 
that approached significance at the 10% level was between the instructional and edutainment 
software groups on Instructional Strategy (e.g., during small group or whole group instruction), 
p=.071.  No differences between drill-based and edutainment were found. 
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Figure 6: Proportion of categories of anticipated use of three types of math software. 
(Instructional N=19; Edutainment N=14; Drill-based N=14) 
To test whether certain categories of anticipated use differed within software group, a series 
of McNemar tests were conducted. As before, rather than run every possible pairwise 
comparison within each software group, the categories of interest for this study included Daily 
Schedule, Instructional Strategy, and Instructional Support.  
Instructional Software:  
 Participants were significantly more likely to report they would use the instructional 
software in either of the two instructional categories as compared to Daily Schedule:  
Instructional Strategy (47%) vs. Daily Schedule (0%), p=.003  
Instructional Support (58%) vs. Daily Schedule (0%), p<.000. 
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Figure 7: Proportion of categories of anticipated use of an instructional example of math 
software (Addimal Adventure). (N=19)  
 
Edutainment Software:  
 Of the three pairwise comparisons, the only significant difference found within the 
edutainment software group was between the two instructional categories: Instructional Strategy 
(13%) vs. Instructional Support (50%), p=.027. Participants were more likely to report they 
would use this software to generally support or supplement their instruction and/or specific 
students than they were to identify a specific instructional strategy they would employ (e.g., 
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Figure 8: Proportion of categories of anticipated use of an edutainment example of math software 
(Math Blaster). (N=14)  
Drill-based Software: 
 Of the three pairwise comparisons, only Instructional Support (53%) vs. Daily Schedule 
(18%) approached significance at the 10% level, p=.071.  
 
Figure 9: Proportion of categories of anticipated use of a drill-based example of math software 
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2G: Do PSTs rate the quality of educational software different depending on type of software 
seen? 
 Chi-square (Fisher = 7.563, p=.078) shows that PSTs rate the quality of the three types of 
educational software similarly, with the majority of PSTs positively rating the quality of the 
software (good or excellent quality), as shown in Figure 10 below.   
 
Figure 10: Pre-service teachers ratings of the quality of different math apps. (Instructional N=19; 
Edutainment N=14; Drill-based N=14) 
However, when asked to indicate agreement with the statement, “Based on its quality, I 
would use this software with young children”, PSTs disposition significantly differs between the 
software groups (Fisher = 14,741, p=.003). PSTs were more likely to disagree with the statement 
after watching the edutainment (Fisher = 11.358, p=.001) and drill-based (Fisher = 8.402, 
p=.012) software examples than after viewing the instructional software . No differences 
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Figure 11: Pre-service teachers disposition on using different math apps with young children. 
(Instructional N=19; Edutainment N=14; Drill-based N=14) 
PSTs, on average, reported just 2-3 (out of a max of 10) categories of features when 
asked to identify features important to the quality of educational software. Nearly nine in ten 
(87%) participants mentioned UX/UI features, such as whether software is fun and engaging, 
interactive, and user-friendly as important, however, only about one-third of the sample equally 
reported three educational features; Content (e.g., accuracy of content presented), Generally 
Educational (e.g., software is beneficial for learning); and Differentiation/Feedback (e.g., 
software adapts based on student performance). They seldom considered whether software is 
research-based or aligned with curricula or academic standards (4%) nor identified features 
related to classroom integration or teacher resources (2%).  Twenty-one percent reported age or 
developmentally appropriateness as important.  
Watching one example of software was not enough to elicit change in features PSTs 
believe to be important to the quality of educational software. Implications for revisions to the 
SET may be warranted for future research, such as whether comparison of different types of 
















	   53 	  
Initial evidence suggests that type of software may impact how PSTs consider integrating 
software into the classroom. For example, instructional strategies (e.g., using software during 
math center rotations, during small or whole group instruction, etc.) were more frequently 
reported after viewing instructional software than edutainment software.  
 
Research Question #3: How prepared are PSTs to integrate educational software in the 
classroom?  
All of the participants who completed the SET continued the survey and completed questions 
related to training they have received. An additional two participants who had at least one 
response on the SET not captured by Qualtrics, also completed this section for a total sample 
size of 49 (out of the original 65 who completed the entire first research question). To answer the 
final question, the following four sub-questions were evaluated. 
 
3A: What types of training have PSTs received during the course of their teacher education 
program?  
 All participants reported completing at least one course related to integrating technology 
in the classroom as part of their pre-service program. PSTs reported completing 1 to 3 courses, 
with an average of 1.76 courses completed. Figure 10 below shows the proportion of PSTs who 
reported a variety of training methods they have completed related to the integration of 
technology in the classroom (i.e., course, conference, teaching experience, etc.).  
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Figure 12: Types of training methods PSTs have completed on integrating technology in the 
classroom. (N=49) 
Of the five methods of training reported (no one reported some other type of training 
received), PSTs on average, reported having completed two different types of training methods 
(min=1, max=4). Thirty-seven percent reported only having completed a course, while 53% 
reported completing two or three types of training, and just 10% reported four of the five types of 
training (no one reported all five methods).   
 When asked to identify specific topics related to integrating technology in the classroom 
covered by the training they have received, PSTs on average, report having received training on 
just two topics (min=0, max=7), with 27% reporting they have never received training on any of 
the seven topics.  
 0-2 topics 3-4 topics 5-7 topics 
% 61% 31% 8% 
n 30 16 4 
Table 10: Number of topics related to integrating technology in the classroom pre-service 
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 Seven topics related to the integration of technology in the classroom were reported. 
Figure 11 below shows the proportion of PSTs who reported training on each of these seven 
topics. Of the three topics of interest explored during this study, 41% of PSTs reported training 
on integrating educational software, 20% reported training on finding educational software, and 
27% reported training on evaluating quality of educational software.  
 
 
Figure 13: Proportion of topics related to integrating educational technology in the classroom 
PSTs report receiving training on. (N=49) 
 
3B: Based on the training they have received, how prepared, satisfied, and confident in their 
abilities are PSTs to integrate, find, and evaluate quality of educational software? 
 Participants rated how prepared, satisfied, and confident they feel according to a five 
point categorical Likert scale. They could have identified feeling very unprepared; unprepared; 
neither unprepared nor prepared; prepared; or very prepared to integrate educational software in 
the classroom. See Appendix A for exact questions and Likert scale options used. Rating 
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positive (prepared and very prepared); neutral (neither unprepared nor prepared); and negative 
(unprepared and very unprepared) for each of the three attitudes (prepared, satisfaction, and 
confidence) measured across the three abilities (integrate, find, and evaluate educational 
software). Table 11 below shows the proportion of each disposition across the three abilities and 
attitudes measured.  
 
Table 11: Proportion of how prepared, satisfied, and confident in their abilities PSTs believe they 
are to integrate, find, and evaluate quality of educational software. (N=49) 
 
3C: Are confidence, preparation, and/or satisfaction dispositions related? 
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 Using a series of Chi-squares, the three attitudes (preparation, satisfaction, and 
confidence) were compared within each of the three abilities (integrate, find, and evaluate quality 
of educational software). For example, of interest was whether there was a relationship between 
how prepared PSTs and satisfied they feel with the training they have received on each of the 
three abilities (integrate, find, and evaluate educational software). The only significant 
relationship found amongst the three dispositions was between satisfaction of training received 
and how prepared PSTs feel they are to integrate, find, and evaluate educational software.  
Prepared vs. Satisfaction to integrate educational software: Fisher = 38.258, p<.000. 
Prepared vs. Satisfaction to find educational software: Fisher = 29.724, p<.000. 
Prepared vs. Satisfaction to evaluate educational software: Fisher = 36.231, p<.000. 
PSTs reported similar dispositions across these two variables. So, for example, if they reported a 
negative disposition (very dissatisfied or dissatisfied) on how prepared they feel, they also 
reported a negative disposition on satisfaction of training received (as evidenced by the slope of 
each disposition across the three attitudes in the figures below). There was no significant 
relationship between confidence of ability to integrate, find, or evaluate software and how 
prepared PSTs feel nor how satisfied they are with training received.  
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Figure 14: Disposition on the integration of educational software in the classroom. (N=49) 
 























	   59 	  
 
Figure 16: Disposition on evaluating quality of educational software. (N=49) 
To determine whether similar preparation and satisfaction ratings were reported by the 
same participants, change in reported disposition between feelings of preparation and satisfaction 
were calculated.  
Integration of educational software: 78% of PSTs held the same disposition on feeling 
prepared and satisfied with the training they have received to integrate educational software in 
the classroom. Nine PSTs (18%) rated their satisfaction less favorably than preparation while 4% 
(n=2) rated satisfaction more favorably than preparation.  
Finding educational software: 67% of PSTs held the same disposition on feeling 
prepared and satisfied with the training they have received to finding educational software. 
Eleven PSTs (22%) rated their satisfaction less favorably than preparation while 10% (n=5) rated 
satisfaction more favorably than preparation. 
Evaluating quality of educational software: 71% of PSTs held the same disposition on 
feeling prepared and satisfied with the training they have received to evaluate quality of 
educational software. Eight PSTs (16%) rated their satisfaction lower than preparation while 
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3D: Are preparation, satisfaction, and/or confidence dispositions related to the types of training 
methods completed and/or topics related to integrating technology in the classroom PSTs have 
received training on? 
 Each PST was assigned to one of three training categories based on the number of types 
of training methods (e.g., course, conference, teaching experience, etc.) they reported completing 
on integrating technology in the classroom (low= 0-1 type of training method completed; 
medium=2-3 types; and high=4 or more types). Similarly, the number of topics PSTs reported 
receiving training on were tallied and each PST was assigned to one of three categories (low = 0-
2 topics covered, medium = 3-4 topics, high = 5-7 topics). These categorical groups were then 
used in a series of Chi-squares to explore relationships amongst preparation, satisfaction, and/or 
confidence dispositions on integrating, finding, and evaluating educational software. Neither 
types of training methods completed nor topics covered during training were related to any of the 
dispositions on the three abilities.  
All PSTs reported completing at least one course on integrating educational technology in 
the classroom, with topics covered varying widely. Of the three topics evaluated in this study, 
40% reported training on the integration of educational software in the classroom while 20% 
reported training on finding high-quality educational software and 27% reported training on 
evaluating quality of software. Feelings of preparedness on each of these three topics were 
generally related to satisfaction of training. It is important to note, that the majority of PSTs held 
a negative or neutral disposition on each of the variables with the exception of how prepared they 
feel to integrate educational software in which 53% reported a positive disposition. Confidence 
in one’s ability to perform each of the three tasks was unrelated to feelings of preparedness or 
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satisfaction of training and no more than 45% of PSTs reported feeling confident with any of the 
three abilities.  
 
  




Educational software offers unique affordances that when designed well can help 
improve teaching and learning. However, for software to truly impact education, teachers need to 
be prepared to use it effectively. Being prepared to incorporate educational software into 
classroom instruction includes many factors, three of which explored in this study included the 
abilities to integrate, find, and evaluate quality of educational software. With the increasing 
support for the use of educational software with young children, it is especially important to 
study how prepared pre-service early childhood teachers are to enter the field and accomplish 
these tasks, an issue that has been under-studied.   
Using and finding educational software designed for young children  
Six in ten PSTs surveyed reported having some experience using educational software 
with young children prior to completion of their teacher education program. This finding is 
encouraging as it doubles the proportion of PSTs who report having direct experiences using 
educational software with children as compared to those found by Mistretta (2005).  Nearly 70% 
of PSTs reported searching for educational software designed for young children on their own, 
however, 69% of those PSTs also report difficulty in finding high-quality examples. Search 
methods utilized tended to include general Internet (96%) or App Store (64%) searches and 
seldom included the use of well-established and readily available resources such as software 
review websites or blogs (e.g., Graphite, Common Sense Media, Balefire Labs, etc.). It is 
hypothesized one reason for this difficulty is the lack of knowledge of these helpful resources.  
Evaluating quality of educational software  
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Research on how pre-service or practicing teachers approach evaluating quality of 
educational software is largely absent from the literature. Thus, very little is known about what 
features of software teachers find valuable and consider important when determining which 
software to supplement their instruction with.  Therefore, providing initial insight on this topic 
was a key priority of this study.  
 While nearly 70% of PSTs reported they have searched for educational software 
designed for young children, just over one-third (35%) indicated they had previously evaluated 
the quality of educational software before. When given an open-ended prompt to identify all of 
the features they believe to be important to the quality of educational software, PSTs, on average, 
reported just 2-3 categories of features. Given that the coding scheme included 10 different 
categories, the low number reported was surprising.  
The primary category reported by nearly nine in ten (87%) participants included features 
considered applicable to the user-experience/user-interface (UX/UI), such as whether software is 
fun and engaging, interactive, and user-friendly. Early childhood education has traditionally been 
viewed as a time when play and constructive/exploratory-based curricula and activities (the term 
“curricula” is used loosely here, as curricula is not always adopted in the preschool environment) 
are considered to be of utmost importance. It is therefore, perhaps not surprising that such a high 
proportion of pre-service ECE and early elementary teachers would consider features related to 
UX/UI.   
What was surprising, however, was that only about a third of PSTs equally reported three 
educational features; Content (e.g., accuracy of content presented), Generally Educational (e.g., 
software is beneficial for learning); and Differentiation/Feedback (e.g., software adapts based on 
student performance). Furthermore, they seldom considered whether software is research-based 
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or aligned with curricula or academic standards (4%) nor identified features related to classroom 
integration or teacher resources (2%). Not necessarily surprising was the finding that some PSTs 
report whether software is age or developmentally appropriate (21%), as the issue of 
“developmentally appropriate” is common throughout early childhood education. However, 
because of the prevalence of the idea of appropriateness, it was hypothesized that this category 
would be reported more frequently than it was. Also interesting was the finding that when 
looking at the individual features that comprise the 10 principal categories, no PST made any 
reference to whether software was bias or violent-free (e.g., absent of gender bias, racial 
discrimination, or violence) (features that comprised the Other category, among others). When 
determining which storybooks are incorporated into the early childhood setting, they are often 
screened for bias and violence, therefore, it was expected that ECE/early elementary PSTs would 
have considered this criteria when evaluating educational software as well.   
Simply watching an example of software, including a highly instructional example, was 
not enough to elicit change in how PSTs think about evaluating quality of educational software. 
Given that early childhood education has historically placed emphasis on play, and much less 
emphasis on instruction, especially at the preschool-kindergarten level, these findings may not be 
entirely surprising. In this study, participants viewed just one example of software. Future 
research may consider employing multiple examples to explore whether comparison of different 
types of software and features absent or present in each contribute to how PSTs evaluate quality.   
There is some evidence from this study to suggest that type of software (e.g., 
instructional software, edutainment, or drill-based) may impact how PSTs consider the 
integration of that software into the classroom. For example, PSTs were more likely to consider 
specific instructional strategies (e.g., using software during math center rotations, during small or 
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whole group instruction, etc.) after viewing instructional software than edutainment software and 
conversely, they were more likely to generally consider the daily schedule (e.g., during recess or 
free choice) after viewing edutainment software than they were instructional software. 
 Results of this study demonstrate a need to enhance teacher preparation programs by 
including more opportunities for pre-service teachers to learn about integrating educational 
software in the classroom, particularly on topics related to evaluating the quality of educational 
software. For educational software to substantially impact teaching and learning, targeted 
training and experience related to evaluating quality and the identification of specific educational 
and instructional components of software is needed. Schools are unlikely to adopt curricula 
without establishing an evaluation or review of that curricula, it is argued that a similar approach 
should be considered when selecting educational software for supplemental instruction.  
Preparing pre-service teachers 
While all PSTs surveyed reported completing at least one course on integrating 
educational technology in the classroom, topics covered varied widely. Forty-one percent of 
PSTs surveyed indicated that training included the integration of educational software in the 
classroom; however, the specific training received on this topic, such as how or in what ways 
different types of educational software (e.g., creative, content, special needs, etc.) should be 
integrated remains unknown. Less than three in ten participants reported training on evaluating 
quality of educational software and only 20% had received training on how to find high-quality 
educational software. More targeted opportunities for PSTs to learn about these issues is needed.  
Future research should explicitly explore how teacher education programs and courses are 
designed to train PSTs on these topics. 
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Finally, PSTs rated how prepared they feel they are to integrate, find, and evaluate 
quality of educational software similarly to how satisfied they are with the training they have 
received. It is importance to note that fewer than 50% of PSTs (min=31%, max=53%) reported a 
positive disposition on either of these variables in every instance except how prepared they feel 
to integrate educational software, in which 53% rated this measure positively. Thus, 47-69% of 
PSTs feel unprepared and dissatisfied or neutral at best about the training they have received on 
these three issues. Confidence in one’s ability appears to be even more varied with just 27% of 
PSTs confident in their ability to find educational software, 31% confident of their integration 
skills, and 45% confident in their ability to evaluate quality. Confidence ratings were unrelated to 
either satisfaction or preparation dispositions. Therefore, while some PSTs may feel prepared to 
integrate educational software in the classroom, they do not necessarily also feel confident in 
their ability to do so.  
This study offers initial evidence that PSTs may be under-prepared to enter the classroom 
ready to effectively integrate educational software and demonstrates a clear need for more 
research on how pre-service teacher education programs prepare their students to integrate, find, 
and evaluate quality of educational software in the classroom setting. These findings offer 
important implications for teacher education programs as well as in-service professional 
development, discussed later.  
Limitations 
 Although pre-service teachers from a variety of teacher education programs in the United 
States were included in this study, the majority of participants were enrolled at just one of four 
universities. Thus, it is unlikely the sample can be considered a nationally representative sample. 
The sample size was relatively small, particularly for the Software Evaluation Task. Continued 
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research with a larger sample from a wide variety of teacher education programs across the 
country would be beneficial. Due to the small sample from each of the participating programs 
(min=1, max=19), analyses comparing PSTs across the programs were not completed. Thus, it is 
unknown whether experiences reported differ based on experiences across the different teacher 
education programs. Furthermore, specific evaluation of each teacher education program, such as 
student population, academic specialties of faculty, and course offerings were not conducted as 
part of this study. Future research should carefully examine the details of teacher education 
programs across the country.   
During the pilot study conducted at one of the participating universities just two years 
prior (N=28), 75% of pre-service early childhood teachers reported they had never completed a 
course related to integrating technology in the classroom. However, in this follow-up study, 
every PST reported they had taken at least one course related to this topic. Therefore, it is 
unknown whether participants accurately understood or answered questions regarding training 
they have received or if there has been a significant shift in training opportunities between the 
two studies. More specific information about each of the participating education programs would 
be beneficial for helping to better understand how training is organized and what topics are 
covered.  
Finally, although some terms used throughout the survey were defined, (e.g., 
“Educational software” includes computer and web-based software as well as apps made for 
phones and tablet devices (such as iPhone or iPad apps, Android apps, etc.; “Young children” 
includes children between the ages of 3 and 8 [preschool – third grade]), participants were not 
asked to define certain terminology themselves (e.g., “features” of educational software). Thus, it 
is unknown whether participants defined terms similarly, particularly when completing the SET. 
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Future research may want to include more explicit definitions and examples and/or ask 
participants to define terms to evaluate whether all terms of interest are operationalized in the 
same way.  
Implications for Teacher Education and Professional Development 
 The primary goals of this study were to provide initial evidence on pre-service ECE 
teachers’ experiences using and preparing to use educational software with young children; to 
explore what features they value when evaluating quality of educational software; and 
investigate the training PSTs have received as part of their teacher education programs on 
integrating technology into their classroom instruction. Results from this study have important 
implications for pre-service teacher training and in-service professional development on the 
integration of educational software at the early grade levels. 
With the rapid adoption of technology and digital games into the classroom, more 
research on how prepared pre-service teachers are to integrate technology into their instruction is 
necessary. Despite benefits of training (Browne, 2011; Glasset & Shrum, 2009; Mistretta, 2005; 
Watson, 2006), research shows a general lack of professional development on integrating 
educational technology in the classroom for practicing teachers (Wood et al, 2008) and as part of 
pre-service teacher education and certification programs (Staples, Pugach, & Himes, 2005; 
Mistretta, 2005). In a recent survey, 23% percent of practicing teachers with less than three years 
of teaching experience reported their pre-service teacher education program did not adequately 
prepare them to use technology in the classroom (Project Tomorrow, 2014) and one in three 
teachers reported they have never received formal training on using digital technology (Purcell, 
Heaps, Buchanon, & Friedrich, 2013). Sixty-two percent of practicing teachers believe their 
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comfort level with technology is one the greatest barriers to incorporating technology followed 
by lack of training (46%) (Bill and Melinda Gates Foundation, 2014).  
In this study, few PSTs reported feeling confident in their abilities to integrate, find, and 
evaluate quality of educational software for young children and the majority reported feeling 
under-prepared and dissatisfied with the training they have received through their teacher 
education programs. Although all PSTs in this study reported completing at least one course 
related to the integration of educational technology in the classroom, training targeting these 
three areas of topics was limited.   
Little empirical evidence exists to demonstrate the long-term effectiveness of initiatives 
such as the Preparing Tomorrow’s Teachers to Use Technology (PT3) (U.S. Department of 
Education, 1999), that attempt to address the need for training on effective integration of 
technology as part of pre-service teacher education programs (Mims, Polly, Shepherd, & Inan, 
2006). Little is known about the effectiveness of instructional strategies and methods used to 
train PSTs on the use of educational technology (Lambert, Gong, & Cuper, 2008; Kay, 2006; 
Mims et al, 2006) and adequate modeling of the use of technology in teacher preparation courses 
has been found to be lacking (Adamy & Boulmetis, 2006). Finally, education faculty themselves 
lack the time and availability for training necessary for adequately preparing their students 
(Adams, 2002).  
While this study did not evaluate specific differences amongst teacher education 
programs, it does offer evidence that more research on how these programs prepare teachers to 
utilize educational software is needed. For example, all PSTs in this study reported having at 
least one course on integrating educational technology into the classroom, however, when asked 
to identify specific topics covered, 27% reported never having received training on any of the 
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seven areas, nor did they elect to identify a topic not already listed. Forty-one percent of PSTs 
reported training on integrating educational software in the classroom, however it is unknown 
from the current study exactly what training they received on this topic, such as how or in what 
ways different types of educational software (e.g., creative, content, special needs, etc.) should 
be integrated and utilized.  
Finally, unlike traditional curricula that often undergo a rigid evaluation by school 
officials or leadership teams, classroom teachers may have more autonomy and authority over 
the educational software they elect to use to supplement instruction. While the quality of 
software will depend on a number of factors, including the goal(s) or purpose(s) the software is 
expected to fulfill, teachers should have knowledge of well-established guidelines or approaches 
to evaluating quality of software, an area that lacks sufficient research. This study, amongst the 
first of its kind, explored how pre-service teachers approach the task of evaluating quality. 
Results revealed under-developed schemas for evaluating quality and fewer than three in ten 
PSTs reported their teacher education programs offered training on the evaluation of education 
software. Pre-service teachers generally relied on the presence of user-experience/user-interface 
features, such as whether the software is fun and engaging when identifying important features 
of software, and significantly less often considered specific educational elements, such as how 
the software scaffolds learning, adaptability for individual students’ abilities, or alignment with 
standards or curricula. School officials need to be prepared to support new teachers with 
professional development opportunities in an effort to help expand upon on the limited 
experiences they have received during their teacher preparation programs.     
It is clear from the literature and results of this current study that more research on how 
teachers are trained to enter the classroom prepared to integrate technology into their instruction 
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is warranted. It is imperative to understand the unique challenges early childhood teachers 
(defined as teachers of children aged 3 to 8) face in a field in which technology had widely been 
negatively viewed as non-developmentally appropriate (The American Academy of Pediatrics, 
2009, 2010, and 2011; Funk Brouwer, Curtiss, & McBroom, 2009; White House Task Force on 
Childhood Obesity, 2010).  Moreover, it is necessary to examine the ability of faculty at teacher 
preparation programs to effectively train pre-service teachers to meet the demands of the 
evolving 21st century education system. School administrators need also be aware of the state of 
teacher education programs and how prepared first year teachers are to incorporate and meet 
classroom expectations. For educational technology to significantly impact teaching and 
learning, targeted in-service professional development opportunities may be necessary, even for 
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Appendix A 
Integrating Educational Software in the Classroom Survey 
The purpose of this survey is to gain a better understanding of pre-service teachers’ experiences 
with preparing to integrate technology in the classroom. Responses will help inform future 
teacher education programs and professional development training.  
 




Consent to participation 
 
 (Next page) 
 
Tell us about your prior teaching experience. 
 
1. What is your highest classroom teaching experience?  
o Practicum/Student teacher  
o Edtech/Assistant classroom teacher 
o Lead classroom teacher 
o I have never taught in a classroom  
o Other ______________________________ 
 
2. What grade level(s) have you taught?  (Check all that apply.)      
o Infants/Toddlers 
o Preschool/Pre-kindergarten 
o Kindergarten   
o 1st grade 
o 2nd grade 
o 3rd grade        
o Other ______________ 
3. How many years have you taught professionally?  
o 0 
o less than 1 
o 1-2 
o 3-5 
o more than 5 years 
 
4. Are you currently teaching in a classroom? (If you are currently in a practicum or student 
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5. Do you currently hold a teaching certificate? 
o Yes 
o No 
o I am currently working towards certification 
 
6. What degree program are you currently enrolled in?  
o Associate’s (A.A./A.S.) 
o Bachelor’s (B.A./B.S.) 
o Master’s (M.A./M.S./M.Ed) 
o Doctoral (Ph.D/Ed.D) 
o Other ________________ 
 
7. What program are you currently enrolled in?  
o Early childhood education 
o Early childhood special education 
o Early childhood education dual certification 
o Elementary education  
o Other _____________________ 
 
8. What college or university are you currently enrolled at?  
 







Tell us about your experiences using educational software with young children. 
For the purpose of this study, use the following definitions:  
“Educational software” includes computer and web-based software as well as apps made for 
phones and tablet devices (such as iPhone or iPad apps, Android apps, etc.) 
“Young children” includes children between the ages of 3 and 8 (preschool – third grade). 
10. Have you ever used educational software with young children?  
o Yes  
o No  (If “No”, survey skips to question 14) 
 
11. What type(s) of educational software have you used with young children? (Check all that 
apply.) 
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o Tablet apps (iPad, Kindle Fire, etc.) 
o Smartphone apps (iPhone, Galaxy, etc.) 
o Web-based software (requires Internet connetion) 
o Computer software requiring CD-ROM 
o Other _____________________________ 
12. What content area(s) were covered in the educational software you have used with young  
children? (Check all that apply.) 
o alphabet 
o reading     
o math    
o science 
o social studies 
o other  ____________ 
13. When have you used educational software with young children?  
o At home with members of my family (e.g., my own children, siblings, 
nieces/nephews, etc.) 
o As part of my classroom teaching (including practicum and student teaching 
experiences)  
o During after-school or tutoring programs   
o As a babysitter or as a nanny for non-family members   
o Other  ____________ 
14. Have you ever had to search for educational software to use with young children?  
o Yes  
o No  (If “No”, survey skips to question 19) 
 
 
15. What content area(s) did you search for? (Check all that apply.)  
o alphabet 
o reading     
o math    
o science 
o social studies 
o other  ____________ 
 
16. In general, have you ever had difficulty finding high-quality educational software for 
young children? 
o Yes  
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o No 
 
17. What methods have you used to search for educational software for young children? 
(Check all that apply.) 
o Internet search engine (Google, Bing, Safari, etc.) 
o App store (iTunes, GooglePlay, Amazon Fire, etc.) 
o Electronic store (in-person or online) 
o Software review or aggregator website/blog 
o Asked a friend/colleague  
o Asked my school’s instructional and/or technology specialist 
o Other   __________________________ 
18. List any difficulties you encountered when searching for educational software for young 
children. Be specific. 
19. Have you ever evaluated (formally or informally) the educational quality of software 
designed for young children? 
o Yes  
o No (If “no”, survey skips to question 21) 
 
20. What content area(s) have you evaluated? (Check all that apply.) 
o alphabet 
o reading     
o math    
o science 
o social studies 
o other  ____________ 
(Next page) 
 
Tell us about your experiences using educational software with young children. 
For the purpose of this study, use the following definitions:  
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“Educational software” includes computer and web-based software as well as apps made for 
phones and tablet devices (such as iPhone or iPad apps, Android apps, etc.) 
“Young children” includes children between the ages of 3 and 8 (preschool – third grade). 
 
How well do you agree with each of the following statements?  
Strongly disagree         Disagree           Neither agree nor disagree        Agree        Strongly agree 
 
21. It is developmentally appropriate to use educational software with young children. 
22. Teachers are expected to know how to find educational software to use in their 
classroom. 
23. Teachers are expected to be able to effectively integrate educational software in the 
classroom. 
24. Educational software should be used with children in preschool/pre-kindergarten. 
25. Educational software should be used with children in early elementary school grades 
(Kindergarten-3rd grade). 
26. Teachers are expected to know how to evaluate quality of educational software.  
 
27. At what age should educational software first be used with young children?   
(Next page) 
 
For the purpose of this study, use the following definitions:  
“Educational software” includes computer and web-based software as well as apps made for 
phones and tablet devices (such as iPhone or iPad apps, Android apps, etc.) 
“Young children” includes children between the ages of 3 and 8 (preschool – third grade). 
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28. List all the features you believe high-quality educational software designed for young 
children should have.  Be specific. Separate each unique feature with a comma (,). 
29. In your opinion, which are the three most important features high-quality educational 




30. List all the features you believe would detract from the quality of educational software 
designed for young children. Be specific. Separate each unique feature with a comma (,). 
(Next page) 
 
Remember, for the purpose of this study, use the following definitions:  
“Educational software” includes computer and web-based software as well as apps made for 
phones and tablet devices (such as iPhone or iPad apps, Android apps, etc.) 
“Young children” includes children between the ages of 3 and 8 (preschool – third grade). 
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Watch this short video clip of a math app designed for children in kindergarten-third grade (ages 
5-8).  Then, answer the questions that follow. 
 
If video does not appear below, please click on the following link <link is inserted based on 
randomly assigned group> 
 
<VIDEO APPEARS HERE> 
 
32. What are the educational goals of this app? Be specific.  
 
 
33. Rate the educational quality of this app.   
 
         Very  Poor           Poor     Fair    Good  Excellent 
 
 
34. Why did you give this rating? Be specific.  
 
 
35. Rate how well you agree with the following statement. 
“Based on its educational quality, I would use this software with children of this age.” 
 
Strongly disagree         Disagree           Neither agree nor disagree        Agree        Strongly agree 
 
36. Why did you give this rating? Be specific.  
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You’re almost done! 
Remember, for the purpose of this study, use the following definitions:  
“Educational software” includes computer and web-based software as well as apps made for 
phones and tablet devices (such as iPhone or iPad apps, Android apps, etc.) 
“Young children” includes children between the ages of 3 and 8 (preschool – third grade). 
 
 
38. List all the features you believe high-quality educational software designed for young 
children should have.  Be specific. Separate each unique feature with a comma (,). 
39. In your opinion, which are the three most important features high-quality educational 




40. List all the features you believe would detract from the quality of educational software 




Tell us about your teacher education program. 
 
41. For each of the following items, identify how many courses are required as part of your 
teacher education program. 
Drop down menu with options: 
0, 1, 2, 3, 4 or more 
Mathematics courses (e.g., algebra, calculus, etc.) 
 
 
Courses related to the teaching of mathematics (e.g, how 
to teach operations, geometry, etc.) 
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Courses on integrating technology in the classroom  
 
42. For each of the following items, identify how many courses you have completed as part 
of your teacher education program. 
Drop down menu with options: 
0, 1, 2, 3, 4 or more 
Mathematics courses (e.g., algebra, calculus, etc.) 
 
 
Courses related to the teaching of mathematics (e.g, how 
to teach operations, geometry, etc.) 
 
 




43. Identify other type(s) of training on integrating technology in the classroom have you 
participated in or received? (Check all that apply.) 
o Conference 
o Practicum and/or student teaching  
o Seminar (outside of my degree program)    
o Workshop 
o None of the above 
o Other  ____________ 
 
44. What topic(s) have you received explicit instruction and/or training on? (Check all the 
apply.) 
o Creating presentations 
o Evaluating the quality of educational software for young children 
o Integrating educational software into classroom instruction 
o Operating equipment (i.e. how to operate a computer, Smartboard, etc.) 
o Resources for finding educational software to use with young children 
o Using assessment/data and/or learning management systems (including electronic 
grade books, etc.) 
o Using email 
o None of the above 
o Other __________________________________________________ 
 
45. Based on the amount of instruction and/or training you have received, indicate how 
prepared you are to do each of the following topics.  














software in the 
     






























46. How satisfied are you with the amount of instruction and/or training you have received 
on each of the following topics? 
 
   














software in the 
classroom  
 














    















  Please tell us more about yourself. 
 
47. What best describes you?   
o Female     
o Male 
 
48. How old are you? 
49. What ethnicity do you identify with? 
o Hispanic or Latino     
o Not Hispanic or Latino 
 
50. What race(s) do you identify with?  (Check all that apply.)   
o American Indian/Alaska native 
o Asian 
o Black or African-American 
o Native Hawaiian or Other Pacific Islander 
o White 
o Other ____________________ 
 
51. What is the highest degree you currently hold?   
o High school diploma   
o 2-year college degree (A.A./A.S.)  
o 4-year college degree (B.A./B.S.)      
o Graduate level degree (M.A./M.S./M.Ed) 
o Doctoral level degree (Ph.D/Ed.D) 
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If you would like to enter the drawing for a $20 gift card of your choice to Starbucks, Barnes and 
Noble, or Amazon, Please provide a valid email address. Your email will only be used to notify 
you if you have won the giveaway.  
 




Thank you for participating!  
To access your educational software resources, click here.  
<Directs participant to a dropbox folder of edtech resources.> 
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Appendix B 
 Final Coding Schemes 
 
Software Evaluation Task (SET) Coding Scheme  
Twenty-two unique features were first coded for mention within response. Each unique feature 
was classified into one of 10 principal categories, outlined below. Principal categories were then 
assigned a binary code (0=not mentioned, 1=mentioned at least once) and analyzed. 
 
Technological (2 codes)            
• Equipment/operating system/interconnectivity 
• Usability/functionality/reliability/bugs 
User-experience/User-interface (UX/UI) (4 codes) 
• Fun/engaging/entertaining/motivating/visual appeal, etc.  
• Stimulation/distractions 
• Interaction 
• User-friendly/ease of use or manipulation/clear directions on how to use the program, etc. 
Classroom Implementation  (2 codes)  
• Integration to classroom schedule/when to use it/classroom management     
• Teacher-specific support/resources  
Content (3 features) 
• Accuracy/how content or information is presented/quality of content 
• Content/concepts/skills addressed/objectives  
• Teaches, explains, illustrates process, strategies, methods, skills, etc.  
Differentiation/Leveling/Feedback (3 features) 
• Assessment/data tracking/progress monitoring 
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• Feedback/presence of feedback/review of problems/type of feedback  
• Help/scaffolding/differentiation/incremental or adjusts difficulty/adaptability/levels, etc. 
 
Generally Educational (1 feature) 
• Beneficial for students/effective/enhances teaching and/or 
learning/educational/useful/instructional, etc.  
Alignment (1 feature) 
• Aligns with research, standards, and/or curriculum 
Other educational features (2 features) 
• Collaboration/sharing of work/partner work  
• Meta-cognition/reflection of one’s work/self-reflection  
Appropriate (1 feature) 
• Appropriate/developmentally, age, grade level appropriate, etc. 
Other (3 features) 
• Bias/gender neutral/culturally sensitive/violence 
• Cost 
• Other/Miscellaneous 
Software Use Coding Scheme 
Thirteen unique uses were classified into one of 6 principal categories, outlined below and each 
use was coded for mention.  These 6 principal categories were then assigned a binary code 
(0=not mentioned, 1=mentioned at least once) and analyzed.  
Daily Schedule (3 codes) 
• Before/after school/at home/homework 
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• Choice time/free play/recess 
• During math time 
Instructional Strategies (5 codes) 
• Individual or partner use/practice 
• Math center rotation 
• One-on-one instruction  
• Small group instruction 
• Whole group/circle time instruction  
Instructional Support (2 features) 
• Supplement teacher instruction/practice content or skill/introduce or review content  
• Support specific students (e.g., students struggling with math)  
Game/Reward (1 feature) 
• As a game/reward/special/when done with other work 
Other (1 feature) 
• Other/ Miscellaneous 
Would Not Use (1 feature) 
• IDK/Would not use  
Educational Goals Coding Scheme  
Six unique goals were identified and coded for. They were each assigned a binary code (0=not 
mentioned, 1=mentioned at least once) and analyzed. 
• Drill/rote memory/fact or fluency practice or mastery  
• Introduce, teach, learn, illustrate and/or use strategies/strategies or manipulatives 
• Learn, practice, and/or teach counting/addition/math facts, etc. 
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• Teach or practice math     
• Teach or practice using a game/software 
• Other/Miscellaneous 
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Appendix C  
Software Evaluation Task Reliability Metrics  
Given the nature of open-ended responses, two separate reliability statistics were calculated 
Percent of matched codes across all features. Each coding scheme was assigned a maximum 
number of potential codes. For example, if the coding scheme was made up of 22 unique features 
(codes), then each participant’s response had a maximum of 22 codes (“1” if item was present in 
response or “0” if absent). If the researchers differed on two of the 22 items for any given 
participant, then the total number of matched codes for that participant was 20, resulting in a 
91% agreement. Average agreement across all participants was then calculated.  
Percent of exact matches averaged across participants. Using the example above, an exact 
match was awarded per participant if all 22 items coded were matched perfectly between the two 
researchers. This can be thought of as awarding an “all or nothing” score for each participant– 
depending on whether every code matched perfectly between the two researchers. Percent of 
exact matches across the participants was then calculated. For example, if both coders exactly 
matched all 22 codes for 12 of the 16 participants, then reliability of 75% was calculated. This 
was the most conservative and difficult reliability statistic given the large room for error. 
Software Features Coding Scheme 
Reliability for this coding scheme was conducted using responses to the open-ended question 
that asked participants to identify all features they consider important to the quality of 
educational software, as this question was anticipated to provide the greatest variance in 
response. Pre-software responses for ten of the 47 participants, post-software responses for a 
separate group of ten participants, and both pre and post-software responses for a third group of 
ten participants were randomly selected for reliability coding. Reliability metrics for each of 
three statistics are reported below.    
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 % of matched codes 
across features 
% of exact match 
across participants 
Reliability 95% 62% 
(n=30) 
Detracting Software Features 
Responses were not coded and analyzed for the purposes of this study.  
Software Use Coding Scheme  
Reponses for thirty percent of participants were randomly selected for reliability coding. 
Reliability metrics for each of three statistics are reported below.    
 
 % of matched codes 
across features 
% of exact match 
across participants 
Reliability 97% 75% 
(n=16)  
Educational Goals of Software Coding Scheme 
Reponses for thirty percent of participants were randomly selected for reliability coding. 
Reliability metrics for each of three statistics are reported below.    
 
 % of matched codes 
across features 
% of exact match 
across participants 
Reliability 98% 94% 
(n=16)  
 
